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The p hi urnal is to re a 
mnoly ; efi t/ p ( im ten 
tis hey edue nd industrial achievement 
Mawson and Wilkes 
N Mare ISSO, when the ancie lief in the exist 
t if ure a¢ rrrounding hie 
outh pole id been genet! bandoned, an Eng 
1 se It john Balle had the ft t distant xlim 
he U it [A t lil | 
" f Landed Ba did ! eve eall he 
} ric’s discove ind f puget ‘ r tthe 
vorid knew t ! ri he ul mere ighted some 
lafds of 1 renter extent d importance than those 
hi he ! evi lise ered farthe e ¢ 
Mi whicl ‘ hi i 
riv ¢) f i! ‘ t expedit neither of 
Whieh kne hing f Balle lise er tiled 
ar the i in quest 1 ghted ind at se 
ral point Cini f these der I nt dl ea 
covered Ad e Land al ¢ I a did t 1 
pect them fo ! t fa time d | 
the expect ma Lieut. ¢ ‘ W 
i nited Stat Na traced the coast e f ue t 
t distance that the leader had » hesitation in rt 
it the Antarctic Continent If Wilkes and his com 
panions had not bee! ent upon their Antarctic quest 
in ill-previsioned and half-rotter hips, unsuited it 
‘very way for ex] xy in higl ititudes, it is alte 
gether probable that the Amerik expedition vould 
have effected a nding mewhere along the coast, and 
brought back the definite and detailed information ih 
regard to t gion f i ! ‘ ild e it 
ve have had t vait evel i 
lruring the re of W ‘ ifetime and long el 
ward his dis eries formed a bone of contention mone 
gyeographet \s te i ISSD Sir Clements Mua Wim 
wrote in the ninth edition of the “KEnevelomredia Britar 
nica (art i’ r Kegions”) In 1850 the Frenel 
expedition tinct lbumont d'Urville proceeded south 
from Tasmania d discovered two mall island ol 
the Antarctic Circle named “Terre Adélie’ and ‘Céte 
(larh At the same time Commander Wilk« of the 
United States expedition made i cruise to the soutl 
ward and mapped large tract of land in the latitude 
of the Antarctic Circle for which he claimed the di 
covers But a i portion of it had already been seen 
by Ballen and the rest has since been proved not to 


exist, the claim has not been admitted 


where skepticism regarding the 


American discoveries has been perpetuated as a heri 


tage from the unfriendly counterclaims of Sir Jame 
Ross, few geographer have taken so extreme al itti 
tude on the subject a is indicated in the above para 
graph will Land has appeared intermittently 
on British chart from at least as far back as 1856, the 
year in whic! published the second edition of A 
Keith Johnston’ I’ len Atla which shows thi 
land as an unbroken « t-line extending for about 1,500 
miles in approximate it true position In recent 
veaTs the controversy has rrowed down to a ques 
tion concerning the existence f Wilkes’s last reported 


landfall to the west Where the American commander 


thought he saw ippearances of | l the uthwest 
ind marked Termination Land on | either the 
“Challenger” nor th Gauss” expedition ere ble 
to find land, and tl! Mawson expedition ha defit 
itely proved it existence Whether Wi 

took ice for land, or actu saw the distant 

lifted int: visibility b efraction or i much ik 
robable supposithe made an er of over a hundred 
ities i his p flon will probably remain a mystery 
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On the other hand, the Mawson which has 


removed 


expeditiol 


the reality of the 


co ental coast discovered by the American expedition 


The Supreme Court’s Pure Food Decision 
HILE the decision 


Supreme Court 


it the ble hed flour case will probably 

HD ‘ i itt disappointment to mal it 

as a decision that 1 { ive been expected by those 

wl have Close f ed the wrangies to while the 
pure food law h viven rise. The Referee Board has 
hown bevond the had fa doubt (and the experi 
ments conducted by ex-parte Investigatol hurop 
ind America contirm its-findings) that ve i qual 
tities of injuriou ibstunces have no harm effect 
As we understand it, the decisic by no mea goes 


consumption ma r eated with harmless proportions 
f injurious chemi in ordet make it marketable 
I ] I! I i 1 e Buren f (‘hemist 

‘ f ‘ ‘ ‘ hat a i l food 

} i hould be forbidade 

I ese dua f the 1 ¢ t of living a food manu 
f turer of honest intention hould ot ln o great 

} npered hi effort to place a wholesome product 
pon the murket at a reasonable price To be sure, the 
vuestion of wholesomene mav give rise ft i hot cor 
tl ers) but it i for the ery settlement of these 
questions that the Bureau of Chemistt ind the Referes 
Board exist 

rt the Bureau is 1 doing its work compete 

nd adequate ve are convinced The bleached flout 
cause must be regarded a i heritage from a time whe 
the pl oi finding of the Bureau re not a 
that « d be desired nd the decisic i te " 
‘ idered a i reflection up le present px nnel of 
he Bureau No doul i decision will have the effect 
f incre ing the Bureau vor More ana t i 
robal have to be engaged, and more stations for the 
examination of food products established. Congress has 
been exceedingly generous in its appropriations for the 
Bureau work, and there is no reason to suppose that 
t i be any less liberal in the future than it has bee! 

rant Surely the task of guarding a whole na 
health is so important that Congre vi not 
‘ eX pense attacking 1 rapey 


How to Help the Poor Inventor 


i HAT good are iws if inventors are poor’ 
j j l’ut mone into the patentee’s wcket ina 
it once the dithiculties of inventing are 

1) S 


cleared aw: 0 e would gather from a_ bi Intro 
duced by the Hon. Mr. Samuel W. Smith in the House 
f Representative nd ordered to be printed 

First of all a orkshop is to be created “where all 


models, drawings, 


books 


specifications, and 


other papers and things pertaining to inventions de 
signed by inventor ithout means shall be ifely kept 
ind preserved Next a commission, to be elected “by 
direct te of e pM ‘ is t et the ric ilt 
be paid the it r f hi j entic ik i f 
the people, mind ui! Visions of primaries, cor 

ention ecnucuses urise The selection of the commi 
ion assumes the importance of a presidential election 


All the elaborate political mechanism of the electora 


vstem is to be set in motior 


But the commissior presumably has othing to do 
with inventors who have money Only inventors with 
out meat are considered. The man who can serape 


together the statutory Patent Office fees is probably 


t Vithout means rherefore the existing patent 
ip] to him Not for him is the Inventors’ Work 
hop in which his ideas are to be worked out: not for 
him is that “farm of suitable size and locality,” pro 
vided for by Mr. Smith, in order to try out “machine 
wiapted for use in cultivation of the oil, and gathering 
it products Phat unfortunate just rich enough 
escape good luck it were 
There ure some com] itions for this lack of pov 
ert \ inventic vorked out at said Inventors’ 
Workshop sl be the roperty of the United States 
Government Instead of falling into the maw of some 


rreedy trust, the poor inventor is to be devoured by his 
own Government: he is to be propped up with one arm 


d knocked over with the other 





I : section which contains only two lines, the Hon 
Samuel W. Smith disposes with classic brevity of the 
tricate ubject of infringements The Government 
i pa for all patent ind defend all law suits for 
infringement The Book of Genesis is not more 
imply worded Representative Oldfield) of Arkansas 
ose Compulsory iwense theories have been made a 
tare inufact I nust feel that he is a blind 
reactionary with medic iden vhen he consider this 
nd highly progressive method of dealing: with 
infringement suits with a mere wa of the hand 


ve 
The people are not forgotten in Mr. Smith's scheme 





March 14, i914 


vernment shall establish factories where iy 


i 
vention shall be manufactured and sold direct to the 
people t cost Government ownership encroaches on 
n new field Nor ire the factory workers overlooked 
No slave driver no miserable sweatshop, shall protit 


by the poor inventors’ labors The 


workers are “to 


receive for their labor the 


ull equivalent of their pro 


duction in maximum uniform wages. 


ven the interests of mankind are considered No 
invention or inventions intended to be used in the prose 
cution of war or destruction of human life, or for the 
composition of any drugs, foods, or articles injurious to 


human health and happiness” will be considered at a 


Dreamers, too, are discouraged Take heed, you Mar 


coni vith absurd wireless apparatus, you Edisons 
vith si phonographs, you Bells with imbecile schemes 
for telephoning! If your inventions possess no com 
merceia value at the time they are conceived, if the 


world must be educated to use your machines you may 
ot el the privilege of having the Government work 
ir inventions f ou. Go to the trusts, to Wall 
Street capitalists with your dreams. This is a practical 
(Congress i practical Government 
During the seventy years of the ScreNTIFIC AMERI 
AN'S existence we have commented on more than one 
vell-meant patent bill introduced in Congress by some 


representative of the people whose heart bled when 
he contemplated the plight into which inventors seem 
to fall We have even advanced a few ideas on the 


improvement of the patent system ourselves—but hesi 


tating and with some fear that the Constitution of 
the United States might in some way curb our philan 

ropie enthusiasm But all those who have hitherto 
tried to ‘tter the lot of the inventor—ourselves ir 


cluded ‘ ame-facedly admit—must yield to the Hon 
Samuel W. Smith in breadth of vision and largeness of 
eurt Compared with the epie magnificence of the 

ject hich is unfolded in his measure, far too mod 


estly entitled “A Bill to establish an Inventors’ Work 


I i other plans seem mean and niggardly 


A Place Where Wireless is Needed 
iil. island of Tristan da Cunha, in the middle of 


the South Atlantic Ocean, has from time to time 





been a urce of worry to the British Colonial 

Office (Com Cation wit this tiny color of less 
han one | dred e is infrequent and irregu 
ir, and as the resources of the island are limited, the 

ibitants occius stand in need of outside a 

‘ | TNS ‘ ' ) the rhe Innlied mel of the 
sland e drowned while attempting to board a ves 
sel, and the survivers were for a time dependent for 
existe eu a supply of stores and provisions sent 





»> them by a British man-of-war. Several unsuccessfu 


ittempts have been made to induce the people to abat 


don the island and settle elsewhere At the present 


time the Crown Agents for the Colonies are inviting 


tenders for a license conferring the exclusive rights to 


occupy three neighboring islands 


Nightingale, Inacces 


sible and Gough—for whaling, sealing and guano gath 


ering, with the provision that whenever the licensees 
dispatch a vessel to or from the islands it shall touch 
it Trista da Cunha for mails and goods, and that 

i i maintain good order in all the islands 
of the grou An admirable philanthropy would be the 


Vireless telegraph station in this 
isolated spot, after the good example recently set by an 
English newspaper in putting the little island of St 
Kilda into wireless communication with the mainland 
of Seotland. Of course, such an undertaking in Tristan 
would be far more costly both initially and 
for maintenance, owll 


to the great distance of the 


island from any existing wireless station 


The Aurora Borealis 

OME very interesting recent researches by Storm 
er and Birkeland on the Aurora Borealis render 

it probable that this phenomenon is due to cor 
puseular radiation proceeding from the sun to the earth 
These corpuscles are doubtless electrons which are 
known to have great penetrative power. It is interest 
ing to notice that these observations furnish a means 
to evaluate the actual degree to which the space in 
the solar system is vacuum It may be expressed 
by saying that it is as much rarer than the most rare 
fied vacuum yet produced experimentally as this latter 
is rarer than the ordinary atmosphere. The density 


of this interstellar vacuum varies within the limits of 


he solar tem with its distance from the sun; and 
is doubtless very much more feeble in interstellar spaces 
far removed from any stars. Outside the Milky Way 
we may have a vacuum which is almost absolute. The 


subject has been fuliy discussed by Birkeland himself 


in the ScreENTIFIC AMERICAN SUPPLEMENT 


Dr. H. E. Hamberg retired from the directorship 
of the national meteorological service of Sweden on 


January 6th, and was succeeded by Dr. Nils Ekholm 
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Electricity 

Dissipating Fog by Wireless.—The North Railroad 
Company in France is making experiments on the use 
of wireless waves for clearing away fog. It is well known 
that electric waves act upon the water particles which 
make up fog, so as to dissolve them and turn them into 
vapor. Following this idea, it is claimed that as much 
as 600 feet can be cleared up in front of the electric wires 
which are sending out the waves, the fog being at least 
partially dissipated, and this will have a great value in 
practice, especially for railroads and vessels at sea. The 
latter will have time to avoid each other in this case. 

Wireless Telephony from Berlin to Vienna.— Wireless 
telephony continues to occupy experimenters in various 
parts of Europe, and although we have no very remark- 
able progress to report within a recent date, we wish to 
mention some promising experiments which are being 
earried out between Germany and Austria. The Nauen 
wireless station, owing to its high mast, is favorable for 
long-distance working, and telephoning was done from 
this plant to the Technical Museum at Vienna, which 
makes the distance to be 300 miles or more. Owing to 
special apparatus of a new design, it was possible to hear 
newspaper articles which were read at Nauen. 

Cleveland Electrical Exposition.—Cleveland is plan- 
ning a great electrical exposition to be held May 20th 
to 30th in the Coliseum. The project is to be given 
under the auspices of the Electrical League of Cleveland. 
The Sixth City claims to lead the nation in many depart- 
ments of the electrical trade. It is the headquarters for 
the greatest lamp works, the home of the biggest carbon 
manufacturing plant, and it boasts of three leading 
manufacturers of electric vehicles. It holds highest rank 
in the manufacture of electric cranes and hoisting 
machinery, and is a leader in the making of batteries. 
It claims many of the largest electrical machinery plants 
and its public service company is said to be a model of 
progress and efficiency. 

Memorial to Wireless Operators.—As a memorial to 
wireless telegraph operators who have lost their lives at 
sea, it is planned to erect a fountain in Battery Park. 
The fountain will be of white granite with seats of the 
same material at either side. At the back will be a 
column upon which the names of the operators will be 
inscribed, as follows: Jack Phillips, S.S. ‘‘Titanic,”’ 
April 15th, 1912, Atlantic Ocean. George C. Eccles, 
S.S. “Ohio,”’ August 26th, 1909, Pacific Ocean. Stephen 
F. Sezepanek, 8.S. ‘‘Pere Marquette,”” September 9th, 
1910, Lake Michigan S. Lawrence Prudhunt, S.S. 
“Rosecrans,”’ January 7th, 1913, Pacific Ocean. Donald 
Campbell Perkins, 8.S. “State of California,” August 
18th, 1913, Pacific Ocean. Ferdinand J. Kuehn, 8.5. 
“Monroe,” January 30th, 1914, Atlantic Ocean. 

The New Army Automobile for X-ray Use, which is 
constructed on designs of the French army physician 
Major Busquet, is.very complete and represents the most 
recent progress in this direction. In field work of the 
kind, it has been found difficult to operate the X-ray 
apparatus with good success owing to the various manipu- 
lations which must be carried out, and again a suitable 
photographie dark room has to be provided. Another 
point is that quite an amount of power is needed to 
operate the electric devices if any satisfactory results 
are to be had. A roomy automobile with 12 horse-power 
motor and a dynamo has now been developed, the inside 
of the car being fitted as a laboratory and dark room. 
A folding operating table is provided with the X-ray 
bulbs and all needed fittings, and a tent set up against 
the side of the car forms an operating room. The tent 
is then folded and stowed in the car. In time of war, it 
is claimed that all difficulties of operating will thus be 
overcome, and the car will also be of good service at 
all times, and can reach the spot quickly. Aviation 
centers can thus have good aid, especially where a large 
hospital is not to be found in the locality. 

Increasing Motor Output.—A somewhat original 
method is used by the Brown-Boveri works to increase 
the amount of power which a given electric motor can 
be called upon to furnish; for instance, where a factory 
is using a motor rated at 500 horse-power, the new 
method allows of getting considerably more out of it, 
say 700 or 800 horse-power. This often makes it un- 
necessary to put in new motors for the increase of a 
plant, hence a great saving. The method depends upon 
the fact that in the induction motor the power factor 
often has a low value, so that the motor does not furnish 
nearly as much power for its size as it would were 
the power factor of higher value or near to unity. For 
rolling mill motors, where these are subject to severe 
strains and overloads at times, the motor must be very 
much larger than the average power would call for, hence 
it is an advantage to be able to use a smaller motor for 
the same power. This is done by a small extra device 
in the shape of a one horse-power motor, coupled to a 
rotating commutator, and this acts to change the value 
of the power factor and increase the output of say a 
large 1,000 horse-power motor with which it is used. 
The small device is connected to the circuit of the large 
motor, 
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Science 


A Unique Collection of Books has just been acquired 
by the Library of Congress from Mr. Bertram Dobell of 
London. It consists entirely of works printed for private 
circulation, 1,500 in number, covering a wide range of 
subjects, and representing a labor of forty years on the 
part of the collector. Mr. Dobell has prepared an inter- 
esting descriptive catalogue to accompany the collection. 

Mink Breeding.—A contribution to the growing in- 
dustry of fur farming has been undertaken by the U. 8. 
Biological Survey in the shape of experiments in breeding 
minks for size, quality of fur and disposition. A mink 
farm has been started near Prichard, Idaho, in the Coour 
d’Alene National Forest, and similar experiments are 
under way in the National Zoological Park in Wash- 
ington, D. C. 

Earthquake Construction has now reached a very 
practical stage in the seismic districts of Italy, where all 
new buildings are being erected under strict supervision 
with respect to their ability to resist earthquake shocks. 
Prof. Omori, the Japanese authority, has estimated that 
99.8 per cent of the deaths in the great Messina earth- 
quake of 1908 would have been prevented if the buildings 
had been properly constructed. 


The “Discovery,” which was built for Capt. Scott’s 
first expedition and was frozen in the Antarctic ice for 
three years, was subsequently sold to the Hudson Bay 
Company, and Seott was unable to obtain her for his 
second journey to the Antarctic. Mr. G. F. Stackhouse 
has, however, been more fortunate, having secured the 
use of this stanch vessel for his expedition, which is to 
seek King Edward VII. Land next Summer. 

Martian Frosts.—The following telegram has been 
received from Lowell Observatory: ‘‘A late frost, a 
unique phenomenon, occurred on the night of March 3rd 
on Mars, in the region to the north of the Propontis, and 
was still visible at 2 o’clock of the Martian afternoon. 
The frost was parted from the north polar snow by the 
blue border, which was undoubtedly water, that marked 
the melting cap.”’ 

Suttee, the ancient Hindu custom of burning widows 
on their husbands’ funeral pyres, was made illegal by 
the government of India in 1829, but cases of its occur- 
rence are still occasionally reported. The London Times 
describes the voluntary suttee of a young widow last June 
at Yaraule, a village in the Mainpuri district. The act 
was carried out in the presence of a crowd of from 1,500 
to 2,000 people. Several natives who assisted at the 
ceremony have been sent to prison. 

The Death of Prof. Robert K. Duncan.—Dr. Robert 
Kennedy Dunean, Director of the Mellon Institute of 
Industrial Research of the University of Pittsburgh, died 
recently after an illness of several weeks at his home in 
Pittsburgh. He contributed articles on scientific topics 
to many periodicals, including the SctentiFIc AMERICAN, 
In 1907 he inaugurated at the University of Kansas 
a plan of industrial fellowships which subsequently has 
been developed to large proportions in that institution 
and at the University of Pittsburgh. 

News from the “Polar Bear” Expedition.—A dispatch 
from the Signal Corps station at Cirele City, Alaska, 
dated November 11th, announces the arrival at that 
place of a courier who brought a message 250 miles 
overland from the Arctic coast stating that the power- 
schooner, “Polar Bear,” with a party of explorers and 
big-game hunters on board, is frozen in the ice off De- 
marcation Point, where it will, necessarily, spend the 
winter. All the party were reported well. A quite 
unusual number of vessels are understood to be fast in 
the ice along the Arctic coast of Alaska this season, 
ineluding part of Stefansson’s Canadian Arctic expe- 
dition. 

Casein.— Recent notable developments in the pro- 
duction and industrial uses of casein form the subject 
of an interesting report from Consul W. H. Hunt, 
stationed at St. Etienne, France. Casein, which is the 
principal albuminoid matter of milk, is now obtained 
by electrolysis, according to the following recently 
invented process: In the middle of a large vat full of 
skimmed milk heated to a temperature of 80 deg. C., 
a porous vessel is placed containing a 5 per cent solution 
of caustic soda; an iron cathode is plunged into the soda, 
and a rod of carbon, serving as an anode, into the milk. 
An electric current sets free the phosphoric acid con- 
tained in the milk, and the casein precipitates. As 
compared with the method of obtaining casein by the 
use of acids or rennet, the cost of this process is very 
low, the yield is greater, and the casein produced con- 
tains no foreign ingredients. Vegetable casein, now 
produced on an extensive scale from the soya bean, 
ean be put to the same uses as animal casein. The prin- 
cipal use of casein is in the manufacture of galalith 
(milk stone), used as a substitute for ivory, tortoise 
shell, celluloid, ete. Penholders, frames, purses, phono- 
graph disks, and a great variety of other articles are now 
made of galalith. It is also used as a chemical fertilizer. 
Several other casein products have recently been intro- 
duced. 
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Aeronautics 


The “Loop” and ite “Loopers.”—Up to the present 
time no less than thirty-one pilots have looped the 
loop, according to L’Aerophil:. Of these, Hamel, an 
Englishman, and Gilbert, a Frenchman, have looped the 
loop with passengers. 

A New Tri-plane.—Eugene Bouillet of Long Island 
City, N. Y., has secured patent No. 1,084,248 for a tri- 
plane which has an upper supporting surface with the 
rearwardly projecting lateral tips, an intermediate sup- 
porting surface with controlling surfaces in its lateral 
extremities and a rectangular lower supporting surface, 
the said surfaces having substantial flat forward and 
rearward portions and a transversely extending arched 
central portion. 

German Aeroplane Motor Competition.—Another 
aeroplane motor competition is to be held in Germany. 
The sum of $35,000 is to be awarded for the best water- 
cooled and air-cooled motors of 80 to 200 horse-power. 
The tests will determine general working of the motors, 
the efficiency, consumption of fuel, etc., and endurance. 
Among the points that will be counted in favor of a eom- 
peting engine, the possibility of using cheap and safe 
material of German origin will be included. Points to 
be avoided are: Long duration of preparations for the 
tests, special requirements as regards lubricating oil, 
decline of efficiency in the long distance trials, vibration, 
breakdown of carbureters, an inconvenient shape for 
fitting into the aeroplane, and the supply of materials 
from abroad. 

A Flying Tug-boat.—M. Maurice Colliex, who has 
been trying to solve the question of hydro-aeroplanes 
of large dimensions, capable of flying out over tlic sea 
for an entire day, made his first flight, recently, with a 
new gigantic sea plane, which might be called a flying 
tug-boat, built by the Voisin brothers. It has the regular 
ship-like under-structure characteristic of Curtiss hydro- 
aeroplanes, and looks something like a smali river tug. 
Even the funnel in the middle 1s not missing. The hull 
of the little boat is 26 feet long, with a beam of 7 feet. 
The wings, which form a sort of tandem biplane, two 
super-im posed planes being at the back and two in frent, 
are about 82 feet long, and have a spread of about 150 
square yards of canvas. There are tc motors of 200 
horse-power each, and the machine is capable of flying 
with a useful weight of about two tons. It can carry 
oil and fuel enough for a flight of about 100 miles. Colliex 
tested the machine on the Seine, near Triel. It 
easily from the water, and alighted without difficulty. 
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Fog Observations for Aeronauts have been made regu- 
larly in Germany since March Ist, 1913, under the 
auspices of the Luft-Fahrzeug-Gesellschaft, at a small 
group of stations surrounding the town of Bitterfeld, 
where the service has its headquarters. Dr. Rotzoll, 
who is in charge of this novel undertaking, points out 
in his first report on the operations of the service that a 
foggy atmosphere is one of the greatest dangers eneoun- 
tered by airships, and it is therefore of the utmost im- 
portance to keep the aeronaut informed of the location 
of fog, its density, the height to which it extends, ete. 
Experienced meteorological observers are now keeping 
a record of fog at places around Bitterfeld, and are pre- 
pared to send reports by telegraph or telephone whenever 
ealled upon to do so. They report the density of fog 
in terms of “‘visibility-distance”’; i.e., the maximum 
distance at which certain prominent objects, such as 
steeples, smokestacks, etc., can be seen. In order to 
measure the height of fog, apparatus is now being con- 
structed which will be sent aloft attached to a captive 
balloon or kite; when the instrument rises out of the for 
into drier air the change in hygrometrie conditions will 
be registered electrically at the other end of the wire 
leading to the ground. 

M-3 is 


The Italian Air Fleet.—The Italian airship 
finished and is now beginning her trials, while the P-3 
has terminated these with success, and is said to be 
destined for Turin. These two additions to the Italian 
airship fleet bring its numbers up to ten, consisting of 
five of the P—piceolo = small—class, three of the M 
medium—category, the “‘Citta di Milano,” built by Ing 
Forlanini, and the ‘‘Parseval.”’ We are informed by the 
Engineer that the first example of a new semi-rigid series, 
distinguished by the letter V after the designer, Capt. 
Verduzio, is under construction near Rome, and will have 
a capacity of 15,000 cubie meters (529,721 cubie feet) 
and a speed of 90 kilometers (56 miles). In Milan, 
another Forlanini vessel will soon be begun, with a 
eapacity of 15,000 cubic meters, and therefore larger 
than the “‘Citta di Milano,” besides having greater speed. 
The plans are also said to be well ahead for the new G— 
grande = large—type, which will be rigid and have a 
capacity of over 30,000 cubic meters (1,059,442 cubie 
feet). In the aeroplane department, three squadrons of 
seven machines will be added by June to the sixteen 
already existing. By the end of the year, there will 
probably be in Italy seventeen military aviation squad- 
rons, each of seven aeroplanes, together with thirteen 
airships, of which the newest and largest will be the new 


Forlanini ship, the V-type unit, and the large G. 
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Great Lakes With a Gyro 


Lake Car Ferry Steamer 


Make the ‘‘Ashtabula’’ 


Thus Enable Her to Work 


Active Gyroscope 





























A big steamer on the Great Lakes havin 


tugs with special rudders. 


rhe gyroscope is shown in the top picture. C 


g a channel broken for her by small 
“Ashtabula.” 


\ ANY millions of tons of freight are hauled al when attacking the ice. In this way, the rolling motion 

A [ nually by vessels upon the Great Lakes, and many of her great body will make it possible for her to batter 

more millions could thus be carried were it not for ice her way through the ice fields and to get in and out The Sperry 
On an average, general navigation upon these high of harbor unassisted. The “Ashtabula” will be fitted 

ways of iniand shipping is limited to a period varying with a Sperry stabilizer of the active gyro type, which 

from seven to eight months—depending 

upon the severity of the winter season - _ 


It is not necessary that the Great Lakes, 
from shore to shore, should be frozen over 
to halt the activities of freighters; it is 
quite enough to have harbors closed by) 
the ice In order to reduce the impedi 
ment of this lesser evil, it is customary 
to employ small vessels to break passages 
clear for inbound or outbound craft when 
the rest of the lake area is open to naviga 
tion Strange though it may seem, these 


ft do what their big brothers, 





modest 
the freighters innot do even though many 
efforts have been made to fashion some of 
the lake steamers so that they can “buck 
Despite the fact that 


the ice” effectively 


the Russian ice-breaker “Ermak” has done 
excellent work, that ship has its limita 
tions It is not always possible to get 
sufficient headway to ride up on the ice 
and break it down, as the “Ermak” does, 


and, besides that, she is fit for that ser 


vice alone and powerfully—we might al 
most say extravagantly—engined for that 
Work 

The ice-breaking tugs on the Great 
Lakes are equipped with exceptionally 


large rudders which can be swung quickly 
from side to side by a steam-steering en 
gine and thus given a rhythmic rocking 
rolling 


motion, tuned to their natural 


period, by which it is possible for them to 


deliver first on one side and then on the 
other crushing blows to the ice while be 
ing driven vigorously forward by their 
SCTEW rhe result is a capacity to break 
the ice in a& manner ch the straight, 
bow-on attack of far heavier vessels would 
not accomplish even though it be possible 
for them poke their stems uj 1 on 
the floe 


The big car ferry steamer “Ashtabula,” 
a vessel of 4,500 tons, is to be equipped 
with a unique apparatus by which that 


ship can be rocked like the small tugboats 











The car ferry steamer “Ashtabula,” which plies between Ashtabula Harbor, 
Ohio, and Port Burwell, Ontario. 





J 





The car ferry steamer “Pere Marquette” caught in the ice outside of a harbor. 


of the ship’s total displacement. 


The manner in which the stabilizing and rocking gyro will be installed on the 


G is the incased gyro; P is the precessing engine. 


is the vacuum case containing the active type of gyro; E is the electric motor which drives the gyro. 


when not in service to steady the craft in a seaway, 
can be made to roll her agreeably to her natural period. 


installation will take up but a modest 


amount of space and will weigh less than one per cent 


When stabilizing the 
“Ashtabula” the mechanism will receive 
its inciting impulses from the waves them- 
selves. When rocking the ship, the pro- 
moting action wiil be arbitrarily induced 
by a small auxiliary apparatus which will 
affect the two little pilot or sentinel gyros 
which bring the great gyros into action 
either to one or the other side. 

Briefly, the active force employed is 
centered in a large rapidly revolving fly- 
wheel in which the principal mass lies in 
the rim, and the faster this gyro turns 
the greater its upsetting or corrective 
energy when swung laterally to varying 
degrees out of its normal fore-and-aft ver- 
Thus, within a 
small compass, an immense 


tical plane of revolution. 
moderately 
measure of disturbing or counter-balanc- 
ing energy can be aroused. It takes but 
a relatively small amount of power on the 
part of a precession engine to turn the 
gyro to right or left as far as need be. 
Of course, when on duty, the big gyro is 
steadily spinning. The precession engine 
is called to service by two little gyros: 
one regulating the time of action and the 
other the degree of movement. These ex- 
tremely sensitive sentinel gyros operate, 
by means of electrical connections, the 
throttle of the engine control and the man- 
ner of applying the steam to what we 
might call an ahead or a backing motion 

-in this case resulting in movements on 
the part of the gyro to right or left. 

The object of the auxiliary apparatus 
referred to will be to artificially excite 
the pilot gyros by a purposely applied 
rocking motion. This, in turn, will be 
translated to the big gyro, and its periodic 
precession «will cause the 4,500-ton ship to 
rock in unison. This opens up an entirely 
new field in the problem of breaking 
through ice that interferes with traffic, 
and the working of the installation in this 
case will be watched with intense interest 
by ship owners as well as engineers. 
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The 31,000-ton “Pennsylvania” of the United States Navy. 


She will carry twelve 14-inch guns. 


The Problem of Our Navy 


IiI.—The Decline of the United States Navy to Third-Class Rank 


ETTER than any learned treatise could have done, 
the events of the Spanish war taught the American 
people the value of a preponderance of sea powel! 
When Dewey crumpled up the Spanish fleet at Manila 
and Sampson strewed the southern coast of Cuba with 
the burning wreckage of Cervera’s squadron, the decisive 
influence of sea power, always recognized by the naval 
expert, became self-evident, even to the man in the 
street 
The effect of this object 
at large and its representatives in Congress was im 
Proud of its navy and the international pres- 
realizing 


lesson upon the country 


mediate. 
tige which 
that what the navy had won a strong navy 
willing ear to its technical ad 


followed upon its victories, and 


alone could 
keep, Congress lent a 
visers, and systematically and most 


liberally set itself to the task of 


By the Editor 
uppreciate the serious nature of the crisis; and at the 
very time when appropriations should have been in 
creased to meet the new conditions, they were reduced 
with the result that our first line of battle (and that 
means the navy, so far as the winning of decisive en 
gagements is concerned) has sunk to the third rank, 
France and Japan pushing us very closely for 
But the story of the rise and decline of 


with 
pre-eminence, 
our navy since the war with Spain is told by the sta 
tistical figures of the following table. 

An analysis of the above table shows that in the 
seven years, including and intervening between the 
Spanish war and the opening of the dreadnought era, 
Congress authorized the construction of new battleships 


at the average rate of two and one half ships per year, 


APPROPRIATIONS FOR ARMORED SHIPS SINCE THE SPANISH 


WAR 
Dat Battleships Armored 
: Cruisers 
1898 Thre 
18 +4 Four Two 
1900 two | ee 
Ona Two Three 
1903 cae ' 
1904 Five i; 
1905 Te two 
5 

1906 nd 
1907 One 

‘ " 
1908 Te 
1909 Sinn 
1910 Hon 
19it Two 
1912 
1012 One 
1913 One 


and of battleships and armored cruisers combined at the 
rate of four ships per year; where 


as during the eight years covering 





building up a navy that should be 
equal to the heavy responsibilities 
entailed upon the country by its ae- 
quisition of such widely separated 
possessions as Porto Rico and the 
Philippine Islands, and by its occu 
pation of the island of Cuba. Our 
literally by leaps and 
bounds, and half a 
years of the conclusion of peace it 
with a 


navy grew, 
within dozen 


stood second in strength, 
commanding lead over that of Ger- 
many, having as its first fighting 
line not less than twenty-three first- 
class battleships built or under con 
struction, to say nothing of eleven 
armored cruisers—the latter a type 
which Japan, not many months be- 
fore, had not hesitated to place in 
the first line at the great battle of 
Tsushima. 

But it 
very year, 


so happened that in the 
1905, which found our 
navy in such a commanding posi- 
tion, there was built in England a 
new type of battleship, the “Dread- 
destined to 
relative 


nought,” which was 
work a revolution in the 
standing of the navies of the world, 
by relegating all existing battle- 
ships to the second line. 

So vastly superior in size, speed, 
gun power and defensive qualities 
was the new ship, that it was recog- 
nized as the only type that could be 
used effectively in the first line of 
battle; and it was realized that the 
nation which quickly 
build and 


ships 


could most 
equip a fleet of 
would hold the balance of 
with all that this im- 


recog- 


these 


sea power 
plies. The leading 
hized that the dreadnought had en- 


powers 


tirely upset existing conditions, and 
all but ourselves accepted the bur- 
den thus laid upon them, enlarged 
their naval 
ingly, and made haste to build up 
a hew battleship fleet along dread- 


appropriations accord 





the dreadnought era, when a far 


seeing Government would have ac 
celerated construction, we have au 
thorized new battleships at the low 
average rate of only one and one 
And let it 


never be forgotten that during these 


half vessels per year. 
years of decline in relative strength, 
our international policies have 
grown in scope and have been pro 
claimed with greater emphasis than 
ever before. 
Why is the Dreadnought Supreme? 
Now we can well understand that 
to many of the people of the inter 
ior States, and to many of their rep 
resentatives in Congress, for that 


matter, the sudden announcement 
that their fine navy, for the upbuild- 
ing of which Congress had appr: 
priated money so freely, has in a 
third-class 


few years dropped to 


rank, will come with a shock of sur 
prise and provoke a strong doubt as 
to its truth. That doubt has been 
freely expressed, and by no one so 
strongly as by those senators and 
representatives whose constituencies 
interior 


are to be found in the 


States, 


where, in the nature of 
things, knowledge of naval affairs is 
not so broad, and familiarity with 
the development of naval materiel 
is not so intimate, as in the maritime 
States. 

The present false conceptions of our 
naval standing, the failure to realize 
main 
front 


possibie 


the imperative necessity for 
taining our navy in the very 
rank among those of our 
competitors, and the indifference of 
the people and Congress to the faet 
that, ever since the dreadnought era 
began, we have been falling rapidly 
to the rear—all this is due to lack 
of information, to much positive mis 
than any 


information, and more 


thing else, perhaps, to a belief that 


no foreign power will dare to at 








nought lines. 
Unfortunately, Congress failed to 


Bow of the “New York,” our first dreadnought to carry 14-inch guns. 


tack us—a belief which is founded 


partly upon our past naval successes 
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and partly upon our feeling of national invincibility 


that is to say, upon what remains of a certain tradi 
tional) ick-creation” attitude toward the great outside 
world 

But the day has gone by, never to return, when the 
ability of a nation to win a great naval war can be 
measured in terms of its material wealth and its un 
disciplined courage The modern development of the 


technical art to which thia country has contributed ao 
cealth and 


reatly. has ut akheavy discount upon mere 
/ 


courage, and ha et a heavy premium upon the mate 
rial instruments of war—the 14-inch gun, the telescopic 
sight, the torped the destroyer and the submarine! 
But the man behind the gun”? Yes, we have a 
good man behind the gun; but so has Germany, so has 
Japar rhe 14-inch, rifled gun, sending its high-ex 
plosive shell unerringly to the mark across five miles 
of water, is no respecter of persons. The stalwart 


American gun-pointer at one end of that five miles and 











t puny Jap at the other are toeing the line in a 
crateh rae i race vhich wi be won, not by brawn 
and muscie wot by unconquerable courage, not by any 
dreams of a glorious past, but by the steady nerve 
the keen eyé ind the poise that comes of unremitting 
training and discipline in the years gone by 
Now ‘et us carry the line of thought a little further 
and remember that what is true of a single gun is true 
of a whole ship's battery, and that, if gun is equal to 
cul ind the marksmanship is the same, by all the 
laws of probability, the ship that carries the greatest 
number ! " ind delivers the heaviest broadside will 
in the fight 
ro-day, even more than when Napoleon uttered his 
famous dictum, it is certain that “Tleaven fights on the 
ide of tl heaviest irtiilery 
and it is because the dreadnought 
carries a breadside of such over 
Whelming superiority that ho 
pre-dreadnought can engage it 
with the slightest hope of success 
4 12-gu Wyoming might 
sience # 4-zun “Connecticut in 
the first tive minutes of an en 
gagement and in ‘10 minutes 
ght conceivably leave it in a 
sinking condition But, accord 
ing t Kepresentative Wither 
spoon and the mali navy” men 
in Congress, matters would be 


equaled if twelve 4-cun Con 


necticut were pitted against 
four 12-2u W yomings ; and 
since herein lies one of the most 
plausible faullacte of those who 


fuil to see the importance of the 
dreadnought question, we shall 
now give ertatim, the reasons 
that have relegated ali but twelve 
of our thirty-nine battleships to 
the second tine 


1. Gverwheimir concentration 
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II. The all-big-gun battery makes salvo firing accur- 
The fact that only one caliber of gun is carried 

in the dreadnought’s main battery gives it an enormous 
advantage over the pre-dreadnought The “Connecti- 
eut” carries 12-inch, S-inch and T7-inch guns. If all of 
these are engaged, it is impossible to distinguish the 
splash of the several guns, and the work of the spotter 
is rendered difficult and uncertain. With the guns all 
of one size, the spotter can determine the mean point 
of fall and correct the elevation of the whole ship's 
battery accordingly Because of the terrific punishing 
power of the 12-, 13%-, and 14-inch gun, the com- 
mander-in-chief will prefer to fight his dreadnoughts at 
the maximum range at which he can hit the mark and 
trust to the accuracy of his fire to land on the enemy 
that first salvo which will go far to win the fight. At 
such ranges, only the four 12-inch guns of a “Connecti 
eut,” “Georgia,” or “Maine” would be available-—and 
even these, being of an older type, would be greatly 
outclassed by the more modern guns of the dreadnought. 
The S-inch, 7-inch and 6-inch guns would not even be 
manned during the fight 

I1l. The more modern equipment of the dreadnought's 
guns would enable them to do more accurate and faster 
firing 

I\ The armor of the dreadnought is thicker, of bet- 
ter quality, and is better distributed 

\ The saving in personnel on the dreadnought is a 
most valuable feature. The “Connecticut” carries 1,000 
officers and men for four big guns, the “Pennsylvania” 
carries the same number for twelve big guns—250 men 
per gun for the pre-dreadnought and only S4 per gun 
for the dreadnought 

VI. Lastly, the relative damage of a hit by torpedo 
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the disastrous results which might follow from our 
neglect to provide a navy equal to our needs. 

Let us suppose that two years from now Great 
Britain, estranged by our breach of faith (in the event 
it should not be rectified) on the canal tolls question, 
agreed to maintain an attitude of neutrality, while 
Germany, by the purchase of a base in the West Indies, 
challenged our Monroe Doctrine in its relation to the 
security of the Panama Canal. Let us suppose that, 
released from anxieties at home, Germany dispatched 
her whole first line of twenty-six dreadnoughts, and 
her second line of fifteen pre-dreadnoughts (including 
all ships dating since 1901) to the Caribbean. Where 
should we stand? Against her twenty-six dreadnoughts 
we could oppose twelve; against her fifteen pre-dread- 
noughts we could oppose sixteen of the same date. Can 
anyone suppose that our first line could prevail against 
one of more than double its strength? And with the 
ships of our first line sunk, captured, or fleeing for a 
home port, what would become of our older ships, when 
the victorious first and second line of the enemy joined 
forces to crush our remaining second line, composed of 
“Connecticuts,” “New Jerseys,” and “Maines”? 

And suppose Japan, smarting under the sting of our 
Asiatic exclusion, seized the opportune time, and swept 
down upon the Philippines, Guam, Hawaii, and, with 
no fleet to cut her lines of communication, established 
a base upon the Pacific Coast, and began to land her 
veteran troops of the Russo-Japanese war. That would 
be a startling object lesson in the necessity for the 
provision of adequate sea power by a nation so situated 
as our own—an object lesson, the meaning of which the 
people, even of the States most remote from the 
sea, and most opposed to the growth of our navy, 

surely would not fail to grasp. 








Meteorological Service in 
the Caribbean 

HE next agricultural appro- 

priation bill will probably 
provide for the establishment of 
about sixteen meteorological sta- 
tions in the West Indies and else- 
where about the Caribbean Sea, 
under the direction of the United 
States Weather Bureau, for the 
purpose of maintaining an effi- 
cient storm-warning service in 
that part of the world. The need 
of such a service will, of course, 
become especially urgent with 
the opening of the Panama 
Canal. The first extensive me- 
teorological service in the Carib- 
bean was established by the 
Weather Bureau in 1898, _ pri- 
marily for the protection of the 
American fleet during the war 
with Spain. Shortly after the 
war most of the regular observ 








(a f ' ’ ve ore , 
Jun fire it is generally Copyright by loternational News Service, 


agreed that because of the danger 
of fighting in the head-on posi 
tion (which exposes a ship to the 
risk of a raking fire in which more shells would strike 


and when they struck might pass through the whole 


length of the vessel), that future engagements will be 
fought broadside to broadside, with the two fleets 
traveling on parallel courses, and the ships disposed in 
column formation that is to say, ship behind ship 
with a suitable interval of about 450 yards between the 


tern of one ship and the bow of the ship that is next 


astern In this formation a line of four “Wyomings” 
would be roughly about one mile in length, and a line 
of twelve “Connecticuts” nearly four miles. The “Wy- 
omings because of their superiority in speed of about 


three knots, would elect to place themselves opposite 
the head of the column of “Connecticuts,” and in these 
relative position the four “Wyomings” would be able 
to oppose forty-eight 12-inch guns against the sixteen 


12-inch guns of the four leading ships of the “Connecti 


eut” line Che Wyomings,” having the advantage in 
peed, would elect to fight at a maximum range of 
10,000 te 12.000 yard ind since the successive ships 
down the “Connecticut” line would be at increasing dis 
tances from the W yomings the after part of their 
line would be out of effective range. The result would 
be that the four “Wyomings” would be able to crush 
he head of the Connecticut” line by overwhelming 
gun fire ind then commence dropping back until the 
whole fleet had been silenced. The “Wyomings” would 


be punished, of course; but their enormpus volume of 
fire would fairly smother that of the ships at the head 
of the enemy's line and would afford a strong protec 
tion against bis gun fire 

But suppose that the twelve “Connecticuts” found 
themselves i ine against twelve “Wyomings,” with 
forty-eight 12-inch guns opposed to one hundred and 


forty-four! 


The forward 14-inch guns of the United States dreadnought “New 


or gun, tending to sink the ship, is one half as great 
on the 31,000-ton “Pennsylvania” as it is on the 16,000- 
ton “Connecticut Furthermore, the compartmental 
subdivision of the dreadnought as a protection against 
mine and torpedo is more elaborate and effective than 
on the pre-dreadnought type 

We have said enough to show that the dreadnought, 
as a fighting unit, is in a class by itself. To send a fleet 
of pre-dreadnoughts out to fight a fleet of dreadnoughts 
would be suicidal. The case was aptly put by Mr. 
Daniels, the Secretary of the Navy, in his examination 
before the House Naval Committee, when he said that 
the captain who fought a pre-dreadnought against a 
dreadnought would be deserving of court-martial. 

On the new dreadnought rating, then, where do we 
stand? Naval statistics show that there is one first 
class navy, the British, with forty-two of this type built 
and building; one second-class navy, the German, with 
twenty-six such ships; and three navies of the third 
class, that of the United States with 12; France with 11 
and Japan with 10 dreadnoughts. And both France 
and Japan, be it remembered, are building faster than 
we. They are adding to their dreadnought fleets at a 
rate which in a few years’ time will relegate us to the 
fifth position 

Unless Congress listens. to the advice of our Naval 
Board, the drop of the United States to the low rank 
of fifth in naval strength is as certain as the ebb 
and flow of the tides and the rise and setting of 
the sun 

And what then? 

The Screntiric American is opposed on principle to 
the forecasting of possible hestilities with powers with 
which the country is on friendly terms; but in the pres- 
ent article such a forecast seems justified as proving 


ers were recalled, and the work 
F a was continued on a small seale 
York. by native observers, cable oper- 
ators, and the like. In recent 
years a telegraphic weather service has been maintained 
only during the hurricane season. The new stations 
will telegraph twice-daily observations throughout the 
year, and wireless telegraphy will be employed at places 
where the regular telegraph facilities are not adequate. 
A central observatory will be established in the Canal 
Zone. Wireless weather reports from and to vessels 
will form an important feature of the new service. 


Development of the Parcel Post 

HE last annual report of the Postmaster General, 

published in December, states that during the first 
six months of the parcel post (January to June, 1913) 
approximately 300,000,000 parcels were handled, and of 
this number more than 2,500,000 were insured. Insur 
ance rates were readjusted on July Ist, so that insur 
ance up to $25 costs only 5 cents, and from $25 to $50, 
10 cents. A collect-on-delivery service was established 
July ist; charges up to $100 are collected for a fee of 
10 cents. Increases in maximum weight limits and 
reductions in rates of postage for certain zones have 
twice been made since the parcel post was established. 
Nothing could better justify the existence of the new 
service than the fact that twenty million rural dwellers 
now have a house-to-house collection and delivery of 
parcels; a luxury once peculiar to cities and towns. An 
important step now in contemplation is the consolida 
tion of the third and fourth classes of mail. Books will 
be admitted to the parcel post on and after March 16th, 
1914. 


The Kaibab and the Coconino National Forests ad- 
join each other. Yet it takes from two to three days 
to go from one to the other across the Grand Canyon 
of the Colorado. 
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Correspondence 


{Pre editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.] 


The Leinert Liquid Weigher 


To the Editor of the SctentIFIc AMERICAN: 

In your issue of January 24th, in a short paragraph 
describing the Leinert liquid weigher, you state that 
this apparatus “consists of a pair of equal-sized tanks 
so arranged that when one is filled up to a standard 
automatically shifts the feed to the second 
This is an error, as when one tank is filled 
automatically shifts the feed 


level, it 
tank.” 
to a definite weight, it 
over to the second tank. 
New York. THE Letnert Liquip WeIGHER Co. 
W. LEINERT. 


How to Use Old Decayed Elms 


To the Editor of the ScrENTIFIC AMERICAN: 

Knowing of the ravages that certain beetles and pests 
have been making with the grand old elms in Massa- 
chusetts and other nearby States, may not the follow- 
ing suggestion prove of advantage to owners of trees 
so killed or dying? 

When the owner of such valued trees sees that they 
are going to die and that nothing can be done to save 
of cutting them down, allow them to 

At their base, after careful prepara- 
plant a great abundance of Virginia 
rapid-growing vine that 
growth will 


instead 
as before. 


them, 
remain 
tion of the soil, 

~oodbine, or some 


wi t t winte es. In time such 
entirely covei » tree, t hing to the farthest lin 
and instead of having a hare skeleton of the past 
beauty, it will again bloom with a grandeur not before 
known. 

Possibly some vine or creeper can be found that will 
much better for the purpose than the two men- 
tioned. The State authorities could well give this care- 
ful thought, and following intelligent experimenting, 
again beautify the remains of past glory. 

Los Angeles, Cal. Pierson W. 


prove 


BANNING. 


Snow Removal 


To the Editor of the Screntiric AMERICAN: 

If a road-maker with tons of earth to dig away in 
the shortest possible time should propose to do the job 
with hand shovels he would not be likely to receive the 


contract. Yet this antiquated method is regarded as 
sufficient when it comes to clearing a great city of 
snow! And why? Probably because it has never oc- 


curred to anyone that more effective means might be 
devised. And yet it would seem perfectly feasible to 
apply to snow removal something of the modern methods 
used in removing dirt. A power shovel, mounted on a 
motor truck, operated by that oper- 
ates the truck, would seem not difficult to invent. Horse 
ploughs that pushed the snow from the middle of the 
street, leaving it in a continuous high ridge along the 
sides, could then be followed by such power shovels to 
load the snow inte wagons. Without figures at hand 
it is impossible to say with accuracy how much faster 
such loading could be accomplished, but it is evident 
that it would be many times speedier than hand shevel- 
ing. And a power shovel would be able to handle frozen 
show as readily as loose snow. 

The objection will be raised that the present slowness 
is caused not alone by the men; that sufficient horses 
and wagons cannot be procured for swifter removal. 
This raises a second consideration; the possibility of 
“reaver co-operation between the city cleaning depart- 
ments and the street railway companies. Why should 
not the latter’s rails and power be used to aid the city 
by hauling the snow wagons across town? It is as 
easy (or, if not, it could readily be made easy) to hitch 
a wagon behind a service car as behind a horse. Thus 
the horses, having a shorter haul—only from the point 
on whatever avenue is being cleared to the nearest cross- 
town line—could do more hauling, and any given wagon 
would make several times the present number of trips. 
Of course this would involve some inconvenience to 
passengers; but such power-hauling might 
be resorted to only out of rush hours, and at night. 

And in another way the railway companies could aid. 
At present a plough or a brush runs down the tracks, 


the same power 


cross-town 


throwing the snow into the roadway for removal. Thus 
the amount of snow in the roadway is doubled, and 
half the snow in the street is handled twice. What 


would Col. Goethals have thought of a proposal to 
throw ‘Le dirt of the Culebra cut into some other part 
of the canal! Surely it ought not to be very difficult to 
construct a “plough” on the vacuum, or other suction 
principle, which, started out as soon as the snow began 
to fall, should draw it up and pass it through a pipe to 
a trailing car o° cars of the “gondola” type—‘coal cars” 
commonly called. It would not be necessary for the 
railway company to vwn these cars, as they could doubt- 
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less be hired for the occasion from the steam railroads. 
It may be said that the expense of such methods 
would be prohibitive. That may be questioned. There 
would be a great saving in the hire of men; if not 
through a reduction in the number of men, it would 
certainly come in the number of hours of work. This 
would offset the expense of equipment. And it cannot 
be urged that this equipment would be used only after 
the heavy falls of snow that occur rarely. Even after 
a light snow vast piles are accumulated at intervals. 
The power shovels would remove these piles instead of 
the long ridges. And, even if the item of expense is 
still brought up, the loss to the city by street delays 
and congestion is too great to allow the argument to 
have much weight. Certainly when “power” has been 
so successfully applied to all other engineering problems 
to supplement and expedite hand work there is no need 
to lag behind here. And the removal of snow from 
the streets of a vast city is, in a way at least, an engi- 
neering problem which can be solved largely through 
the application of “power.” P. A. HUTCHINSON. 
New York. 


An Improved Box for the New York Fire 
Alarm Telegraph 
By Herbert T. Wade 


IRE alarm telegraph apparatus, in the opinion of 
many electrical engineers, has failed to keep pace with 
other departments of the application of electricity, not- 
withstanding the fact that upon its operation depends 
the safety of life and property. In this connection the 
fire alarm telegraph can be appropriately compared with 
railway signaling, where absolute sureness of operation 
must be provided and failure absolutely obviated. In- 
deed, the analogy could be pursued further and the simi- 
r ire uits, their location and operation exposed to 
ther and temperature, their lack of 
itie operation, and their infre- 
mphasized. 


ondltion i wi 

ention requiring : 
quent rregular use, eould 

Accordingly, progressi’ 
in fire alarm telegraph are paying mor 
way signaling and endeavoring to apply some of the 
solutions of problems that have been achieved amid the 
rapid development of this art. 

But this involves a comparison between what is best in 


lectrical engineers Interested 


attention to rai 


,modern fire alarm telegraph practice and theory rather 


than with actual conditions as they exist to-day in many 
cities, and particularly in New York, where circumstances 
are such as to compel the reconstruction of the fire alarm 
telegraph as rapidly as appropriations are available. In 
this reconstruction, which for lack of means is taking 
place piecemeal, it is necessary to provide new elements 
of the best quality that will fit into the final scheme, yet 
at the same time will work under present conditions. 
There are on the market fire alarm boxes of the non- 
interfering and succession type, which, under good con- 
ditions of maintenance and especially with proper cir- 
cuits, can be operated so as to eliminate the interference 
of two or more boxes operated simultaneously on the same 
circuit, but it must be remembered that in any city, and 
especially in New York, the status of the underground 
conductors frequently changes and that faults due to 
various causes, crosses from high tension electrical con- 
ductors, and other failures, are likely to develop. While 
in New York in particular not only are the present cables 
and circuits in the main badly arranged and maintained, 
but often as many as 50 boxes, and most of these of an 
antiquated and ineffective type, are placed on one circuit 
where 10 or 15 at the most would be considered good 
practice. 

With such conditions in mind and new boxes required 
for natural extensions as well as for much needed replace- 
ments, it occurred to Mr. Leonard Day, sometime chief 
of the fire alarm telegraph bureau of the New York Fire 
Department, that a box should be developed in which all 
the features of the best non-interfering and succession 
boxes should be preserved, but in addition there should 
be considered further protection in view of the many 
defects which exist in the present circuits and which in 
less number might reasonably be expected under any 
future circuits installed under more effective conditions 
and of better materials and design. 

It will be recalled that the making and breaking of a 
circuit for sending an alarm signal from a box in a fire 
alarm telegraph is produced by the revolution of a disk 
notched at its circumference, so as to afford teeth which 
engage a follower operating the circuit-breaking mechan- 
ism proper. The number and spacing of the teeth on the 
circumference of this wheel gives the signal of the indi- 
vidual box. Thus, if there is one tooth followed after 
an interval by two, and after a second interval by three, 
the signal 123 will be sent in to the central station. This 
wheel revolves by clockwork when the hook in the street 
box is pulled by the person sending the alarm, and makes 
a certain number of revolutions. The circuit thus broken 
and made affects a sensitive relay at headquarters, and 
this actuates a second circuit connected with the record- 
ing and indicating mechanism, so that the appropriate 
signal can be sent out to the gongs and indicators in the 
fire houses on other circuits. 
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With several boxes on the same circuit it is quite con- 
ceivabie that two or more boxes might be pulled simul- 
taneously, as has been said, and the signal either be 
totally destroyed or come in badly” jumbled, or in case 
the circuit is broken, no signal transmitted at all. 

In the new New York box developed by Mr. Day and 
Mr. E. A. Faller, the first revolution of the wheel teats 
out the circuit and, if it is perfec. the ordinary trans- 
mission over the metallic circuit takes place. If, how- 
ever, the circuit is faulty, the line is automatically 
grounded on the side where the fault occurs and the 
signal is sent to headquarters through the ground and 
over the part of the line that is in good conditien. This 
is accomplished by having an armature released after 
a single revolution and then by a snap switch connecting 
the circuit to the ground. The operator at headquarters 
in the meantime has received a danger signal showing 
that the circuit is broken, and he immediately turns 
down a knife switch, putting on to the particular box 
circuit indicated a powerful split battery sufficient to 
overcome any resistance, so that the current properly 
interrupted by the contact wheel can be returned through 
the ground and the signal received in the usual way. 
Thus it will be seen that whatever the length of the cir- 
cuit or the number of boxes, it is possible in case of 
a break or failure, to use the ground with the portion 
of the circuit intact, the only contingency not provided 
for, and that very remote, being where a box between 
two faults is cut off from the central station. 

Another important feature of the new box, and one 
which is common to all the essential elements of the re- 
construction of the New York fire alarm telegraph, is thai 
these boxes are absolutely interchangeable. Should a 
street box be impaired, a mechanician can be dispatched 
at once carrying a substitute box in a small case, and it is 
the work of but a moment to remove the mechanism of 
the box that is out of order and replace it with one in 
proper condition. This obviates the unsatisfactory and 
inefficient method of street repairs and insures better 
work at the instrument shop at the central station. 

The new box is remarkably simple in its construction, 
and is so arranged that large quantities can be made by 
modern mechanical methods. The funda- 
m the Gamewell non-interfering succes- 
+h bas beet largely used throughout the 
United States. on February 14th, 1913, so that 
it is possible to make use of all desirable features of this 
well-known instrument, but, at the same time, the 
York box is distinctly in advance of any previously °0® 
structed, and its installation in sufficient numbers 
prove most valuable in the scheme of reconstruction 
now in process, This reconstruction of the New York 
fire alarm telegraph involves the provision of new central 
stations in three of the boroughs, new switchboards and 
other central station apparatus. 
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Barranquilla to be Made a Seaport 


LAW has been signed by the President of Colem- 

bia providing for the opening of the bar at the 
mouth of the Magdalena, in order to give sea-going ves- 
sels access to the city of Barranquilla, the commercial 
metropolis of the country. At present goods and pas- 
sengers bound for Barranquilla are landed at the make- 
shift port of Savanilla, or Puerto Colombia, which is 
an open roadstead, and requires one of the longest piers 
in the world to connect the shore with water deep 
enough for berthing vessels. A narrow-gage railway 
runs thence to Barranquilla. The new channel! in the 
Magdalena will admit vessels drawing 30 feet of wate: 
and suitable piers and warehouses will be erected at 
Barranquilla. This city is the starting point for the 
flotilla of river steamers which run up the Magdalena 
—the first stage in the most traveled route to Bogota. 


Citrus By-Products 


HE problem of utilizing waste oranges and lemons 

has recently been studied by the U. S. Bureau 
of Chemistry with interesting It is found that 
lemons which have previously been discarded wiil yield 
from 15 to 60 pounds of citric acid per ton, so that at 
the prevailing market rate of the acid these culls are 
worth from $5 to $25 a ton. Other promising by-pro- 
ducts are the essential oils of orange and lemon, 60 per 
cent of which can be recovered by methods recently de- 
vised. As much as 6144 pounds of essential oil has been 
obtained from a ton of fruit, and it is worth from $2.50 
to $5 a pound. The gross maximum income per ton 
from the best quality of culls would approximate $45 
It is understood that a number of companies are con 
sidering the manufacture of these by-products 


results. 


Dr. Bell’s Contribution to Radium Technology.-—in 
the Screntiric AMERICAN of September 12th, 1903, thers 
appeared a ietter from Dr. Alexander Graham Bell, in 
which he suggested the imbedding of radium in bodily 
tissue as a curative agent for deep-seated cancers. This 
is probably the first suggestion of a method of treatment 
which is now in vogue among medical men. 














sty f 


The Biggest of French Dirigibles 
By Carl Dienstbach 


mize the atir-resistance of the many 


vexing problems of aeroplane de 
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ard of over 3,000 


ice for dirigibles at the first aeroplane meet at Rheims. 


rhe next 
eubie meters). It was built for the English govern 
ment simultaneously with an advanced 
imilar dimensions, which it easily surpassed, develop 
ing well over fifty miles an hour at the official speed 
tests. This lesson was not lost, and now the first mam 
moth Astra-Torres of 23,000 cubic meters for the French 
government is nearing completion. It is expected to 
beat the new Zeppelins, because it mounts 1,000 horse 
power engines on 5,000 cubic meters less displacement, 
thanks to the weight saved in dispensing with the rigid 
frame (the whole structure weighing only 16 tons), 


vet the rakish slenderness (the Astra-Torres meas 
ures 110 meters in length by 19 meters greatest beam) 
of a rigid hull and its unchanging shape, which Count 
de la Vaulx, in piloting the “Spiess,” found such a bless 
ing to the helmsman, have also a say in that matter 


The wonderful invention of Torres, on which such 


‘ubic meters, which had won the 


Astra-Torres was not lacking in size (8,000 


Parseval of 
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line, gas-inflated body 


of a dirigible, eventually most 
curiously reverses the speed relations of aeroplane 


and dirigible. A mammoth aeroplane may be said to 
be just as much slower than a dirigible as a normal 
aeroplane is faster. The essence of the Torres inven- 
tion was shown by the writer in the columns of this 
paper in his study of the dirigible of the future in 1911, 
where not only bracing is seen criss-crossing the interior 
of the hull, but where cables are run through the very 
gas. Just as von Parseval did not see that his suspen- 
sion could be placed within the gas as easily as his air- 
bag control, Torres did not see that an empty folded 
gas container was not a necessary condition of running 
ropes through the space later occupied by the gas. The 
idea of employing a “smoke helmet” or a modified div- 
ing suit to attach such ropes anywhere right in the 
gas space of a rigid dirigible, after inflation, would 
obvious, if it did not 


seem most 


involve the unused 
chance of doubling the strength of a Zeppelin, with all 
its consequences of saving dead weight and gaining 


speed. The simplest way to de- 





bracing ire r cuble In dirigible design inventors 
iz worried still less about the rope by which 
the car wa uspended from the gasbag than early aero 
tie xsperimenters about the wiring’ of flving ma 
chines, both boring under the erroneous impression 
that compared with the supposedly enormous resistance 
i ialloon or eve t large plane offered to propulsion, 
that of a thir oe re was trifling Modern aero 
dynamic resea has changed this view Air in motion 
mis been | fou! ned, and it has been discovered that 
it ii a ropel shaped balloon or plane air will so 
moothly int and close again that it will escape easily 
wit d e moving body But a rope or wire 
pt e air along bedily Who has not 
wondered about the grip of the wind on an ordinary 
igt ba | f e tries to 
t rite i peu neg 
l ‘ ike [ ni ible 
t 1 ji roken up into 
labic d-if there is a bundle 
of ine rt thi effect 1 
Ta teal the sir seems 
i be eve i iked” along 
ilinost ' h ha Prac 
has | ed this no less than 
Por Wi riter once 
mplimenuted M r von Parse 
il the i Ont] ippear 
ince of bh fu xed” airship, 


protested that the waste of 


mwer «du i thi very beauty 
\ xtr 

Little ittenti at first 
paid to the fact t t even in the 


first rigid dirigible of 10 Count 





seribe the Astra-Torres is in re- 
ferring back to the study of the 
airship of the future mentioned 
above, where a rigid quadrangu- 
lar structure divided the interior 
of the cylindrical hull In the 
Astra-Torres this same structure 
is made triangular, equilateral, 
with the base line on top, and of 
flexible cloth 


course of bands, 


connecting the three principal 
longitudinal seams of the enve- 
It fulfills the 


pose of 


lope. identical pur- 
aking part of the sup- 
porting upward pressure of the 
gas off the side of the hull and 
transmitting it straight down; 
as the French say, it makes the 
Along the 


upper corners of this triangle a 


envelope “labor” less. 


system of suspension ropes is at- 


tached which much resembles 


that of the old Parsevals in its 
rapidly diminishing ramifica- 


a tions: only the ropes of course do 






not bear against the outside of 


the envelope, but converge in 


straight lines through the gas 








Zeppetit had neidentally re- 
duced this trouble to a minimum 
it is | é nder that no soon 
er did the Zeppeiins cease to re 
main badly ! ler-engined com 
pared with other @'yigibles of 
corresponding Gisplacement, than 
they “rin to attain speeds un 
dr med « ' lighter than air” 
machine Ky an ingenious im 


prevement of the originel suspen 


sion the Parseva oon managed 
1 t m if i degree, be 
Ce use i outlines showing 
only envelope and one mall car, 

ere ilser simorele But Freneh 


chugging te unpromis 


ing typ. of large suspending 
stiffening frames, never equaled 
feruiati speed Not even in de 
tails did they betray an attempt 
to reduce resistance against pro enve 
pulsion a photograph of a 
French car showing a veritable 
mgle of exposed framing 


(Jross-Basenach” 


type of army design, though its se m Temovem Ormicrace 
suspended stiffening frame was 
arefully ineased in cloth and pmortice 


made of a lender streamline 
shape from the outset, has on the 
other hand recently fallen into a 
certain disrepute 
facturers faced no easy problem 


when the VvVernment called on 


them to eaual the speeds of Zep 
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tan — = 
French manu cane qt 








HOW THE PROPELLERS ARE Facto 
im OFFER ENT OR ECTIONS 


SPROCKET CHAIN 





space, and to facilitate their 
egress to the air the few final 
cables are first caught from both 
ring” to 


sides in a “collecting 


which a short vertical cable 
(there are ten for each car) is 
attached, which passes through a 
protecting ring in the bottom of 
the envelope and on the outside 
branches again into two diverg- 
ing cables running to the two 
sides of the cars. For greater 
strength they are fastened to 
both sides at the bottom. For 
some distance they are incased 
in an “aecordion” sleeve or hose 
outside the hull, which communi- 
cates with the gas space and is 
glued to the cable at its sealed 
lower end, preventing escape of 
permit- 
ting that amount of play for the 


gas under pressure, yet 


eable which is necessary in a flex- 
ible, elastic structure. 

The internal bracing being too 
simple to keep the envelope cylin- 
drical (a more complicated sys- 
tem might be in imminent danger 








pelins finally realizing that 
str rtd a they were ith nero — — 
pinhes, an entire absence of 


peedy dirigibles might be fatal 


Details of the mammoth Astra-Torres. 


of getting entangled while the 
empty envelope is laid out for in- 


flation), the hull of the Astra- 





White experiments with a a r gas capacity is 23,000 cubic meters Her engines deliver 1,000 horse poe Her length is 100 meters Torres shows the characteristic 
French rigid airship, the on ry ee ec we an — a eee ee ee oe ee eee oo shape of three separate bulging 
ur the gas straight down \ system of suspension ropes leads down from this bracing, the ropes 
Spiess,” essentially a frank Zep g first caught fr both sides in a collecting ring to which a short vertical cable is attached which ridg giving an unpleasantly 
pelin imitation, were progressing pa thr gasket in the bottom of the envelope large outside surface, which, with 
with a whe dictated by the its frictional resistance, is re- 
fat of the British Mayfly,” the Spanish engineer high ambitions are based, was very simple and obvious garded as a lesser, necessary evil. Attaching ropes 
Terres came to the rescue. Some ten years ago he That von Parseval did not make it was a wonder, after inflation would obviate it. The general outlines, 
invented a fundamental improvement in non-rigid air as he virtually had it in his hand when establish two cars with stiffened funnels through the envelope 
hit iaboring under the inherent difficulty of the ing his elaborate tackle inside the gas space to observation and gun platforms on top (riding there 
tremendou tlay required to demonstrate a new idea for controlling his airbags It shows strikingly what on a sort of “saddle frame”), the concentration of all 
in dirigible na tle large enough to be conclusive constitutes the true inventor. Torres simply conceived steering and stabilizing planes at the poop of the hull, 
hich only Zeppelin was able to conquer, he offered the immense advantage of bracing a dirigible inside the are obvious adoptions from the Zeppelins, while the 

his Invention to the French Astra Company, after a vas space, which sheer habit of early ballooning had 


futile aflempt at embodying it in a Spanish dirigible 

pygmy dimensions They tried it at least on a prac 
ti cnle by building after his plas one of the small 
edette (short-range 


scouts’ for the army 





of some 1.50 eublie meters displacement The result 
va wu success. The modest “vedette” was 
e to | y with the big crack cruiser “Colonel Ren 


forbidden. This conception is indeed fundamental and 
involves the essential superiority of the dirigible over 
a mammoth aeroplane. Both types need an increasing 
amount of bracing as their size grows larger. But the 
necessity of exposing the braces, whatever they be, to 
the supporting air current in -the aeroplane, whereas 
they can be all safely stowed away inside the stream 


accompanying detail of a car shows the best features 


of Parseval practice, such as two motors for each 


“Chenue,” of 250 horse-power each, each driving its 


own serew, improved propeller mountings of small air 


resistance. There is the _ well-tried Astra spring 
mounting for the motors and the convenient Astra 
“bridge” for the captain and his staff, but it is 


(Concluded on page 240) 
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How to Leave Yourself at Your Tailor’s 

Y HEN your measure is taken by a tailor he lays 
W his tape about your chest, your waist, along your 
arms and your legs, in accordance with a system which 
tradition has laid down. However carefully he takes 
his measurements, the clothes must be tried on at least 
once and even several times if you are a very particular 


man. It would be more convenient if 
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lower than is usual and directing the light beams 
slightly downward, so that those approaching the lamps, 
even on foot, find it impossible, without glancing directly 
along the projected beams, to be blinded by the “flash” 
of the projecting lens, the object is attained. The 
secret of the success of the lamps lies in the fact that 
the circle of light projected has an absolutely sharp 








vou could leave yourself, as it were, at 
maid tailor’s and proceed about your 
business, knowing that when your clothes 

are delivered they will surely fit you. 

This paradoxical achievement is the i 
fundamental idea of a German invention 
which has been introduced in America 
by a well-known New York tailor. The i} 
German inventor has actually devised a | 
means of creating your artificial double, 





which your tailor uses exactly as if he 
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amperes when connected in parallel. A switch to con 
nect them in series for city driving is provided. 

In the tubular portion of the lamp body immediately 
surrounding the bulb and lens system, there is inserted 
a ground glass cylinder through which a soft, diffused 
light filters and partly illuminates the front of the 
car. Obviously, the amount of light diffused can be 
varied by altering the characteristics of 
the ground glass cylinders. 

As the picture makes plain, the lamp 
are attached to the radiator of the car 
through the medium of long bolts run 
ning through it; owing to their lightness 
it is stated that vibration can cause no 
harm to the comparatively delicate radi- 
ator. In another style, provision is 
made for attaching the lamps te the 
dash in the orthodox manner 


A Far-reaching Trade-mark 
Decision 
USTICE VAN ORSDEL of the Court 
of Appeals of the District of Colum 
bia has handed down a decision in the 
Asbestone Company, appellant, versus 

















bad your own person to drape. 4% 4 
First of all you slip on a cheese cloth . 
or linen coat, Whereupon your tailor pro- , 
ceeds to wrap gummed paper over you A. 
with a special contrivance. He wraps . 
the paper around your waist, passes it 
around your shoulder and sees to it that 
the edges overlap. When every part of = . an 
your trunk is incased in wrappings, like 
an Egyptian mummy, the first stage in . 
the preparation of your artificial double ¥ 
has been completed. The wrappings dry 
very quickly, and become hard and im ae 
pervious to air. When they have reached wee 
that condition, the wrappings are slit nemo ° 
up the back, as one of the accompanying % a si 


illustrations shows. A cast of your trunk : ne a 


has been obtained as it were, which is 
peeled off like an orange skin. The 
wrappings are then placed upon an in- 
flatable rubber bag of the proper shape 
and fastened in place. Next the rubber 
bag is blown up, and the wrappings are 
filled out and assume the exact shape of 
your” trunk. Your artificial tailor’s 




















double has been created. 

Once your measure has been taken in 
this novel and very accurate way, you 
may cable your order for a suit of clothes 
from Kamchatka with the certainty that 
when they reach you they will fit you as if you had 
tried them on. 

The device with which the wrappings are applied is 
very simple. Its details are very completely revealed 
in one of the small illustrations published herewith. <A 
reel of special paper passes under a guide roller, past 
a wet sponge and over a serrated guiding edge. The 
reel, the guide roller and the serrated edge are held 
together by a casing which is hinged on one side, so that 
all the members can be taken apart. 


Another Automobile Head Lamp 
LTHOUGH automobile engineering has progressed 
fA marvelously during the past few years, the fact 
remains that un- 


A way of creating an artificial double of yourseff for the use of your tailor. 
You are wrapped in gummed paper, the wrappings are cut at the back and peeled off, and 
the shell of yourself thus obtained is placed over a rubber bag which is blown up and thus 
assumes the form of your trunk 


edge even to the limit of projection. The projection 
renders objects distant about an ordinary city block 
and a half quite distinct, and in this connection the 
inventor points out, it is the quality of the light rather 
than the quantity that is of greatest importance. 

As already has been explained, the construction of 
the lamps is radically different from anything else of 
its kind, a fact which is made plain by the accompany- 
ing illustration and cross-sectional drawing showing the 
bulb and lens positions. The principle, be it added, 
is almost exactly akin to that of the side-walk pro- 
jector, which a short time ago was in such vogue as 
an advertising medium. 

The body of the lamp is tubular and a fairly large 


the Philip Carey Manufacturing Com- 
pany, appellee, patent appeal No. S85, in 
which he holds in a trademark opposition 
that where the name of an “individual, 
firm, corporation or association” is 
sought to be registered, the right of op- 
position is statutory ; that proof of actual 
damage is not required, and that avpli 
cant need not be engaged actively in the 
business for which it was alleged tt was 
incorporated; accordingly, he sustained 
the opposition. 

This decision will not only extend to 
opposition proceedings, but will open a 
new field for the rejection of trademark 
applications by the Patent Office as weil 
as provide for the registration or entry 
either officially or otherwise of corporate 
names in the Patent Office so they can be 
utilized by the Patent Office as references 
against an application for registration. 
It is probable that it will be necessary 
for the corporation to file a certified copy 


of its articles of incorporation or some other certified 


evidence of its corporate existence, so the Patent Office 
can utilize the material as a reference. 

If the corporate existence is sufficient for purposes 
of opposition it is not going too far to say that it will 
also be a ground for cancelation proceedings. With the 
enormous number of commercial corporations whose 
titles or corporate names include high-class trademark 
matter, it is manifest the field of search by the Patent 
Office will shortly be greatly enhanced. 

Coal Smoke as a Cause of Cancer was the subject 
of a paper presented by Sir William H. Bennett at the 
recent Smoke Abatement Conference in London. Start 

ing with some ob 








til very recently 
comparatively lit- 
tle attention has 
been paid to 
lamps and light 
ing systems 

barring the intro 
duction of elec 
tricity as an illu- 
minant, of course. 
We have better 
illumination of 
objects as viewed 
from behind the 
driver’s controls, 
what with bigh 
power tungsten 
bulbs and para- 
bolie reflectors, 
but the numerous 
unsuccessful at 
tempts that have 
been made to con 
trol the blinding 
glare that is such 








servations by C. 
EE. Green to the 
effect that there 
was a distinct re- 
lation between the 
occurrence of can- 
cer and the kind 
of fuel used for 
domestic pur 
poses, he detailed 
the results of in 
vestigations on 
this subiect in 
Nairnshire, the 
Orkneys, and else 
where. The inci 
dence of cancer 
was found to be 
limited to regions 
where coai was 
the staple fuel, 
whereas where 
peat was used, 
cancer was almost 


non-existent. The 

















a menace to the 
operators of a p- 
proaching vehicles 
makes plain the 
inherent defect of such systems. Now, however, there 
has been placed on the market a radically different type 
of automobile head lamp in which the inventor has 
sought to eliminate the glare by the simple expedient 
of controllihg the beams of light and confining them in 
such a way that they are projected in nearly parallel 
lines. Thus, by placing the lamps themselves rather 


The headlights may be secured to the radiator by 
means of long bolts. 


Arrangement of the 
lens and reflector. 


mushroom-shaped tungsten bulb fits into an Edison 
socket at the bottom. A condensing lens is placed 
directly above the bulb and above that again there 
is a double combination projecting lens which directs 
the light against a French reflector set at the proper 
angle in the hood to reflect the beams through a plano 
convex lens. The bulbs consume approximately four 


main exception to 


Added to the searchlight beam there is a this statement is 
widely diffused illumination. that a compara 


tively high cancer 
rate is found in certain peat-burning districts where the 
peat is a hard, black substance, burning with a long 
flame, not smoldering as does ordinary peat. A iarge 
sulphur content in the fuel is associated with the oe- 
currence of cancer. The speaker pointed out that tf 
these résults were confirmed, they would form a terrible 


indictment of coal as an ordinary fuel. 
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poowge sy 
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The Sakurajima Eruption 


A Volcanic Outburst That Will Go Down in History 














The western lava bed in motion. 























K VER sir iming my duties four years ago at point some one will say that common sense should have soft at that, and covered with layers of tufa and vol- 
4this Kagoshima School, I have found Sakurajima guided the weather prophets more wisely. But the truth canie ash which could not resist any great subterran- 
to be a favorit ihject of discussion among the citizens seems to be that they pinned their faith firmly to the ean force without yielding. Again, the prevaiiing north- 
of this pla We had frequently imagined what would records of the antiquated seismograph at the observa west winds which blow almost incessantly until April, 
take place if the dormant volcano in the bay were to tory, and failed to discover the true center of the seis offered an almost certain protection against pumice 
reawaken to the activity which it displayed in 1779 mic disturbances Hence, the eruption was vaguely showers, etc. These gentlemen also knew that a tidal 
ind always with some misgivings as to our fate if such anticipated by the best-posted scientists, and by the wave could not rise in such a deep and narrow passage 
i dread disaster re to occur Ever since the erup many islanders, all of whom escaped but two, yet it (2 miles wide, 80 fathoms deep) as that which separ- 
tion, vuleanok has been the popular topic of was not foretold by the weather observatory In a ates Kagoshima from Sakurajima unless the mountain 
nve , ' ind rtunatel we have gained not a sense, an imperfect seismograph must be condemned were to drop into the sea almost instantaneously. An 
littte knowledge from the visits of Dr. Omori and other as affording no protection old voleano like Sakurajima would not be likely to do 
tist It is nu ef that a selection of this gossiy Then again Dr. Omori at Tokyo, and my colleague, this 
will be of more interest to American readers than an Jirs Sasamoto, Esq., lecturer on mineralogy, were both Prof. Sasamoto was consulted by the local authori- 
evewitne iele ible to foretell the issue of the eruption which did take ties on the day of the eruption, and his conclusions 
First of a could the eruption be predicted? To place on the 12th, and to declare that the city of Kago were widely posted up in the city, but his influence 
this query i wi iy that it was, and wasn't, fore shima would escape serious damage. These splendidly could not stop one of the most remarkable panics in 
told. Dr. Omori ho is a firm believe the 60 to 65 audacious and accurate prognostications were based upon history A professor of psychology is said to have 
r period of cunic activity, has put himself upon in intimate knowledge of the geology of the island, and come 900 miles from Tokyo to investigate the mob 
record as havi urged the purchase of new seismo the fact that volcanic earthquakes are never very vio- psychology of this flight The eruption began at ten 
graph upon the governor of this prefecture as early lent Sakurajima is a much worn cone of andesite, in the morning, and with very little noise, the craters 
ummet A b for the $70 on the far side coming into activity at 
representing the cost of such a perfect ——- almost the same moment, and though a 
ed instrument is voted down in the few people fled by eleven, a large num 
end thrift prefectural as ber waited until about three in the 
sembly A thi ir fell within afternoon, and then left without mak- 
the period of activity for the Kiri ing any preparations at all. This was 
lima, Sakura Kaimondake vol because the mountain was then entirely 
canie chait Dr. Omori expected an veiled in fog and ashes, and hence the 
unusual eruption at some point in voleano seemed more terrible. But at 
the n r again, a Junuary he > ee least two thirds of the population re 
ith and ilth were marked by many mained in their houses until 6:35 P. M., 
earthqual hocks which continued up when an earthquake of considerable 
to th it of explosion, the popu violence caused some small damage to 
lace ecla 1,000 Sakurajima every house in the city and drove out 
islander were anticipating danger, at the population under the scourge of 
east a great quake. On January 11th fear—fear of earthquakes and tidal 
t? het pring it Arimura vi ige Tose wives. 
iree feet and the water was unbear This earthquake shock was felt 
hot s o, in fine lines i with equal violence along the pro 
visible from Ka hima city, was often | KEY jection of the line B running north 
noticed on this da o that refugee [Lava BED west and southeast in the map. Ow 
firet left the I dat about 9 P. M. on neweharess sav epney erly Me war ing to the soft voleanic- rock which 
the nigh ¢ \ few island neil ert a rei" — is alone available for building purposes 
ers and others were waiting for an Dr. Fusakichi Omori’s sketch map of Sakurajima and vicinity. Corrected to in this neighborhood, stone walls were 
eruption, although they could not bear February 4th, 1914. much injured, especially when they lay 
to put their fears into word rhe 4 .f the Kirishima, Sakurajima, Kaimondake volcanic chain. B. Line of the Ijuin north and, south, at right angles to the 
head men of the various island village Fault (Earthquake felt with greatest force.) At the extreme left, Kagoshima city. Op shock. This, strange to say, was the 
frequently teleph med over to the Kago posite re the villages indicated by Japanese characters which have been wrecked by pumice only notable earthquake that took 
buried under lava rhese ar from northwest to northeast, Akabubhara, Koike, Yoko place. ° 


shima Meteorological Station, but were 
nlways informed that the earthquakes 
were non-voleanic in character. At this 


yama, the isiand of Karasujima, engulfed, Arimura, Seto, Ushine on the mainland, and 
Kurokami to the north. The lava-flow from the southeast craters has connected the island 
to the mainland 


A Japanese friend once remarked to 
me that it was impossible to run from 
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The western and eastern craters on January 24th. Steaming lava is seen low down in the right-hand corner. 


we 


View of the eastern lava beds covering the site of the village of Arimura, Ushine village on the mainland. This picture was taken amid thickly falling 
southeastern Sakurajima. The lava has been bifurcated, as shown from the ashes so that distant points are not seen. The village homes are visibly cov- 
map on the previous page, by the small knoll to the left. ered with volcanic deposit. 


haan 


The eastern craters and the ash-buried village of Kurokami. Sakurajima dormant. Photographed from the hills behind Kagoshima. 
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janver in battle, but that it was his duty 
o leave his house In an earthquake. 
Among the refugees there was no wailing 
ind no fainting of women such as might 
oceur elsewhere, but these people did not 
shout or diseu their plans, they 
yore sii m™m té a bb the one thought of 
personal safet Yet there was lit 
the ‘ ho und on that da none ol 
tease irag born oF avarice, no pil- 
‘ ! And ti wu ! » determined 
o sta after the thquake were grad- 
j Iriver allin trical phe- 
i wer tha ed during the night, 
‘ ‘ A ! ieave the eit b the 
police and soldi vho came in boldly to 
ve he deserted eit It seems 
ery doubt me thousand persons out 
ol ila 71 if 70.000 spent the second 
night of the eruptior vithin two miles of 
wteristics of the eruption, 
re-or nt in ash eruption at 
first The for f the explosions was not 
rreat t her ‘ » little resistance 
und cloud ve! irried to at least 
ACMA Tee arid) «=the ruption seemed to be 
mor wlent tha is, and very short- 
lived ince there i no check upon It. 
On the other i, no glass whatsoever 
ws fractured lhe electric displays were 
wable ar the thunder deafening. 
However. ther is almost no moisture, 
» hea thunderstorm of three hours 
he second night that affected all of the 
Kvushu Since this time, there 
I ly been two short rainfalls. Hence 
the Kile were ot obscured owing to the 
vind, and the moonlight was a great com- 
fort to the refugees. On the other hand, 
the lava flow has been unusually great for 
» Pacific Ocean voleano in the modern 

pei I 
Lava began to flow about 8 o'clock on 
the evening of the i3th, the most spectacu- 
lar moment of the whole eruption, and 
continued to flow from the western craters 
until January 26th. On Monday, January 
i0th, the island of Karasujima was en- 
guifed in this bed, and even as late as 
January 24th the whole bed was advancing 
at the rate of a foot an hour in Dr. Omori’s 
pinion The photograph shows how rocks 
would roll down f n the crest of the lava 
heds as the ver suushed forward The 
wrea of the two lava beds was then esti- 
iated as totalin 10 square kilometers 
with an averag hiekness ol 1) meters, 
iking the amount of lava then emitted 
reach 7 cult le On the eastern 
le, the crater | exceedingly active, 
ind lava continues to flow. The channel 


een Sakurajima and the mainland has 
n entirely filled, converting the island 
a peninsula and blocking the fairway 
i af . 


or the steamers which used to make the 


ihe injur vrought by the voleano has 


not been confined to the island, but is very 


wide in those distri of Kagoshima pre- 
fecture lying to the southeast and hence 
till suffering from such constant showers of 


hes that no photographer has been able 
o get clear pictur of the affected area. 
We are tru! thankful that their loss has 


been our gain, and that it is possible to 
flatly contradict the absurd telegraphic 
ports which fir ralded the eruption 


to a \ tonished rid 


Wireless Detection of Wireless 
Criminals 
By V. Ford Greaves, United States Radio 
Engineer 
WIRELESS detective is maintained 
4 Aby the United States Bureau of Navi- 


ar ' patrol t waters along our At- 
lantie coast ) 1p the radio practical 
oker who sends out false S OS messages, 
i tion does not observe 

i preseribed wave-length regulations, 
ind in general to see that order is main- 
mt in ciretimambient ether This de- 
tive, the motor boat “Tarragon,” was 
wriginally designed to act as policeman for 
motor boats and make them observe the 
navivation la Now it has been equipped 
with a ver efficient radio apparatus in 
charg: U.S. Radio Inspector Benjamin 
BE. Wolf, and will enforce the radio laws 
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Trees stripped of leaves and houses buried under fall of rocks and ash at 
Kurokami village, eastern Sakurajima. The pits seen in the photograph are 
caused by the collapse of the houses located here. 





$$$ 





























Radio apparatus of the motor boat “Tarragon.” 
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of the United States and the London In- 
ternational Radiotelegraphic Convention 
along the Atlantie Coast. 

The radio apparatus was designed and 
assembled under the direction of Mr. 
Frederick A. Kolster of the Bureau of 
Standards. Its special features are com- 
pactness and facility for quick change 
from one transmitting wave-length to 
another. The transmitting apparatus and 
motor generator are all mounted on a panel- 
board 22 inches wide by 30 inches high, as 
a single unit. The apparatus on the back 
of the board projects a maximum distance 
of 1S inches. The motor generator is oper- 
ated by 20 Edison cells, which will operate 
the apparatus continuously on full load 
for about eight hours on one charge. The 
cells are charged by a small auxiliary gas 
engine direct connected to a 35-volt, 35- 
ampere generator. The spark-gap is of 
the quenched type. A break system relay 
enables the operator to be ‘‘broken”’ or to 
overhear any interference while transmit- 
ting. At present the normal wave-length of 
the ““Tarragon”’ is 300 meters. In addi- 
tion to this, transmitting wave-lengths of 
200 to 450 meters are provided for. The 
change from one wave-length to another 
is accomplished by a single throw of a six- 
point switch mounted on the panel board. 
This single operation tunes both the osceil- 
lating and open circuits to resonance, and 
with a slight variation of coupling, maxi- 
mum radiation is obtained. The wave- 
length change device and the method of 
varying the coupling are very ingenious, 
and were devised by Mr. Kolster. The 
receiving apparatus is secured to a bulk- 
head, and the operating table upon which 
is mounted the transmitting key folds down 
when notin use. The complete installation 
occupies very little- valuable space, even 
considering the comparatively small size 
of the ‘“Tarragon.”’ 

The installation is rated at one quarter 
kilowatt, and on the 300-meter adjustment 
delivers a little over 3 amperes in the 
antenna. The antenna is necessarily of 
the comparatively inefficient inverted V 
type on account of the single mast avail- 
able. The maximum height above the 
water line is about 27 feet, and the natural 
period of the antenna about 60 meters. 

A test of the apparatus was conducted 
while the “‘Tarragon”’ was in the vicinity 
of Norfolk, Va. The ‘‘Tarragon’’ was able 
to plainly hear the time signals and weather 
report from Arlington, and the same report 
repeated by the Key West Naval Station. 
The press messages from Sayville, L. L., 
were also copied. Communication was 
established over a thickly-wooded country 
a distance of about 35 miles with the Nor- 
folk Navy Yard Station, This indicates 
that the equipment has an approximate 
transmitting range at sea by night of 150 
miles, and that the Bureau of Navigation 
may communicate with the vessel by wire- 
less telegraphy wherever she may be along 
the Atlantic Coast. 

Comparing the results of this test with 
those obtained by the average commercial 
shipboard station rated at one kilowatt 
and showing an antenna current of from 
3 to 5 amperes and having efficient inverted 
L antennew from 60 to 125 feet above the 
water line, it is concluded that the ‘“Tarra- 
gon’s’’ radio equipment is extraordinarily 
efficient. 


Interpreting Claims.—In Hall Mammoth 
Incubator Company vs. Teabout (U. 
Ss. D. C.) District Judge Ray citing 
Winans vs. Denmead (15 Howard 330) said: 
“Unless there are limitations written into 
the claim, or imposed by the prior art, 
or by acceptance of a narrow claim in 
place of a broad one, in the Patent Office, 
in order to secure the patent, the inventor 
is entitled to every form in which his 
invention may be copied and to a broad 
construction.” Also that “Hall elected to 
locate his levers and connecting rods, etc., 
where and as he did and to claim specifically 
all the several parts and cannot ask the 
Court to modify or rewrite Bis elaim by 
ignoring any claimed element of his com- 
bination. He asserted their materiality by 
claiming them, and cannot he heard to 
deny it.” 
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g) A New Way of Detecting Art Forgeries im | 


The Microphotographic Study of Brushwork 


By Prof. A. P. Laurie, Hewitt-Watt College, Edinburgh 
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1.—Microphotograph 


Fig. 
of head in a Watteau. No. 
55 in Edinburgh National 
Gallery. 






















Fig. 
of the head shown in Fig. 


2.—Microphotograph 


1, but from the copy of 
Watteau shown in Fig. 5. 

















Fig. 3.—Microphotograph 
of face from a Pater. No. 
60 in Edinburgh Collection. 


Fo" some time I 
researches, with a 


ods to the identification of 


by Watteau. 
Edinburgh.) 


have been engaged in a series of 
view to applying scientific meth- 
pictures and the exposure 
making a 
careful investigation into the history of pigments with 


of forgeries. In the first place I began by 
a view to deciding at what dates certain pigments were 
used in the history of painting, as it is obvious that if 
we have a knowledge of this, we can very often approxi- 
mately date a picture, and so decide whether it was 
painted at the period to which it has been assigned. 
These investigations were carried out by the study of 
as Illuminated Missals, Venetian 
Rolls in the Record Office, 


from 


dated documents, such 
Dueali, and the Coram Rege 
London, which are illustrated with miniatures 
1500 to 1700. 

By means of these dated documents it has been pos- 
history of pig- 


when certain pig- 


sible to construct a fairly complete 


ments, and to state very definitely 
pigments ceased to 


In addition, I have 


ments came into use and other 
appear upon the artist’s palette. 
devoted considerable attention to the microscopic study 
with a view to detecting 


of the surface of pictures, 


repainting and identifying the pigments in position, 
and also to the microscopic identification of pigments, 
enabling one to deal with the very tiny samples which 
can be removed without injury to the picture. 

These then, enable one to decide whether 


the picture is a modern forgery, whether repainting has 


methods, 


taken place, and also to 
picture itself 
In addi 
found 


date the 
approximately 
tion, it has been 
that certain artists are 
accustomed to use cer 
that 
the probability of a pic 


tain pigments, so 


ture being by a given 
artist is strengthened if 
the pigment which he 
£enerally used is found 
upon it It was while 
making these researches 
that I was struck with 
the amount of informa 
tion which could be de 
rived as to the painting 
of a from the 
careful study of the 


brushwork 


picture, 


suitably 
magnified. It is, of 
course, for 


all art connoisseurs to 


customary 


use a magnifying glass, 
but the information to 
be obtained is very 
much more reliable and 
useful if, insteud of us 


Fig. 4.—A representation of a genuine painting 
(No. 55 in the National Gallery of 


Fig. 7.—Brushwork of the “Spanish Admiral,” 
which is attributed to Velasquez. 





master. 


ing the magnifying glass, careful microphotographs are 
taken of selected portions of the picture under exam 
ination. 

In order to get successful results, the enlarged photo- 
graph should be taken directly on to the negative, the 
amount of enlargement depending on the style of the 
brushwork of the particular artist. As a rule, about 
three diameters are sufficient, but there are cases where 
enlargements up to as much as six diameters are of 
value for this purpose. By means of these photographs 
one is able to isolate the facts of brushwork without 
any confusing considerations, and one is able to com 
pare side by side a series of such microphotographs. 

Supposing, for instance, a picture is believed to be by 
portions 


a given artist, microphotographs of selected 


with microphoto- 


by the 


these are compared 
undoubted authenticity 


are taken and 
graphs of pictures of 
same hand; while, if there is some other artist whose 
name is suggested as a possible author of the picture, 
microphotographs are also taken of his work, for com 
parison. In this way it is possible, in the case of a 
very large number of painters, to arrive at very definite 
conclusions. There are schools of painting, of course, 
which do not lend themselves to these methods, but, on 
the other hand, there are many artists whose individ 
uality of brushwork is so marked and so characteristic 
as to make imitation impossible. The copyist or the 


pupil may imitate a master’s general style, but each 





Fig. 5.—Copy of the Watteau No. 55, which is 
apparently handled quite in the manner of the by 


Fig. 8.—Brushwork in the portrait of Philip IV 
by Velasquez. 


Fig. 6.—Head of old man 
Teniers. No. 817 in 
London National Gallery. 


man has his own way of laying on the paint which is 
characteristic. 

During the time I 
I have been accumulating typical microphoto- 


have been investigating this 


method, 


graphs of the brushwork of many of the great masters 


and every day one is learning something new as to 
their methods, and also as to how far a man's brush 
work varies, and how far certain characteristic touches 
remain throughout his career. 

small pictures with 
Wattean, 


photographs of the whole of the face are usually 


In the case of the painters of 


minute figures, such as Teniers and micro- 


most 


useful, and the enlargement may extend to five diam 


eters on account of the minuteness of the brushwork 
employed by these artists. In the case of the life-size 


portrait painters, it is necessary to select some por 


tion of the face into which the artist has put the great 


est amount of careful work. On the whole, the eye 


usually gives the most information, magnified some 


three diameters. In the case of landscape artists, the 


painting of foliage is usually very characteristic At 


the same time, it is usually advisable to examine the 


picture very carefully with a view to seeing whether 


there is not some piece of rapid and characteristic 


painting on which the artist, working very freely, has 


shown his peculiar methods. In the case of Velasquez, 
for instance, it is often found in some portion of the 
painting of the figure itself—a piece of drapery or a 

tassel or a bit of em- 
painted 


broidery being 


in with a rapid and 
characteristic hand 
There are also obvi- 
ously certain dangers in 
an investigation of this 
kind, owing to the fact 
the 


that so many of 


great artists employed 
their pupils to do the 
less important 
their 


therefore we 


parts of 
painting, and 
must not 
be led astray by assum- 
ing the work of a pupil 
to be the work of a 
master. It is for this 
reason that, as a rule, 
it is 

the more important 


safer to compere 


parts of the painting 

From the large number 
of photographs which I 
have made, I select one 
or two typical examples 
illustrate 


The 


in order to 
the various points 


(Concluded on page 240 
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The Storm of March Ist, 1914, Measured in 
New Units 


By Alexander McAdie, Director Blue Hill Observatory 


N irious recent issues of the ScleNTIFK \MERICAN 
I* ference has been made to the desirabi of record 
ing meteorological conditions in more rational units 
than those f the d scales In the Scu iwic AMERI 
CAN Scurrprement for December 6th, 1913, there is de 
scribed in detail rT ew methor f representing atmo 
pherie pressur i ! it per mitinges tor per 
centages with an ded decim of a standard pressure 

lt may not le it of place to restate briefly the esse 
t feature t tation First, temperature i 
recorded on the al ite Centigrade seale, the zero being 
that of the hydrogen gas thermometer, or practically 
L legrees below e zero of the Centigrade scale thet 
mometer We thus i) good-bye to the Fahrenheit 
cule hich, serviceable for many years, has, however, 
now outlived all usefulness, and is practically discarded 
j ili scientific work It may be recalled that origin 
ally hi Cale I from 1) degrees, mixture of salt 
and ice, to ‘H) degree the temperature of the human 
body. the whole making 180 degrees Later Fahrenheit 
made the ero of the cale the lowest temperature of 
the winter of 1709 in his country, 52 degrees the temper 
iture of melting lee and 212 degrees the temperature 
of boiling water under constant pressure. The other 
scales, Reaumut Celsius, and Linnzeus's modification 
of the Celsit (the modern Centigrade) may also be 
relegated to the past 

rhe new zero is that of the hydrogen gas thermom 
eter Here the emperature is directly proportionate 
to the pressure There is a temperature scale known as 


the absolute energetic or thermodynamic seale in which 
the ratio of any two temperatures is equal to the ratio 


of the heat absorbed at the one temperature to the heat 





evolved at the other when heat is transferred by any 
revert evclical process whatever Unlike gas or 
mercury thermometer scales, the definition of tempera 
ture does not here involve a relation to any property of 
any definite substance Temperatures expressed in this 
scale are proportional to the pressures given by a con 
stant volume thermometer filled with a perfect gas 
There is vet little difference between the two seales, 


and while there are some uncertainties in connection 


with the absolute zero itself there is no great error in 
making the zero 273 deg. Cent. below the temperature 
of freezing water. For ordinary atmospheric values, we 
have as given in Fig. 1 

In the storm of March Ist, contrary to expectation, 
there were no marked changes in temperature. The 
record at the observatory 195 meters above sea-level, 


leg. A. to 280 deg. A 


rhe record at the base station, 64 meters elevation, is 


shows a gradual! rise from 275 


practically the same. There were no abrupt rises or 
falls At the ywer level it was colder from 4 A. M 
until 6 A. M. than at the summit About 8:30 P. M 
the temperature fell about five degrees, the fall occur 


ring at the higher level about twenty minutes in ad 








vance of the lower. Unfortunately there are no records 
available for various levels in the free air. The wind 
did not shift as expected and the path of the storm was 
evidentiv somewhat west of north rather than to the 
eust From 2 A. M. until 2 P. M. the wind was east 
southenst, then backing to east and remaining so until 
S P. M., when it veered to southeast, notwithstanding 
this was the time of lowest pressure. The maximum 
velocity occurred at 6:30 P. M., 27.5 meters per second, 
equivalent to 33 meters per second (74 miles per hour) 
in the uneorrected velocities used by the Weather 
Bureau At the time of lowest pressure, 7:35 P. M 
the velocity was 27 meters per second, decreasing grad 
ually until 10 P. M. and rapidly after that With such 
a marked pressure fall higher velocities might have 
been anticipated On February 10th, 1909, a velocity 
of 32 meters per second (84.5 miles per hour, uncor 
rected) oecurred 

The total rainfall was 34.5 millimeters, and there 


were no unusual features either of intensity or dura 


tien The relative humidity throughout the whole 
period was 100 per cent 

The feature f the storm that was remarkable was 
the fali in pressure (Fig. 2) The lowest reading re 
corded in the history of this observatory (twenty-nine 
veurs) md possibly the lowest in Weather Bureau 
records for this part of New England (forty-four 
years) oceurred. In the old notation the reading would 
be UZ7.S0 inches (28.47 inches at sea-level). Those 
familiar with weather charts know that any reading 
below 29.00 inches is low; but even to professional 


meteoro! 


ogists the figures do not convey a clear cut 
conception of the value of the fall and the significance 
of the reading In the new system (see pressure 
charts) the reading is 941 kilobars If we take 1,000 
, 


kilobars as the standard pressure or absolute atmo 


“phere then one sees at a glance that there was a fall 


of 50 kilobars, or 5.0 per cent Suppose we call it 6 
per ceut ef an atmosphere. If the height of the homo 
geneous atmosphere is approximately 8,000 meters we 
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know at once that the storm caused the same decrease 
in pressure that a rise of 480 meters would give. Again, 
it is very simple to determine the gradient either with 
respect to distance or time. Thus at 2 P. M. the pres 
sure was 961 kilobars, and at 8 P. M. 941. The differ- 
ence, 20 kilobars in six hours, is in units of absolute 
force 20,000 bars, the bar in this case being the absolute 
unit of pressure. We thus have (what has long been 
desired) a C. G. 8S. atmosphere, and the values of all 





Convenient conversion scale, temperatures F. to A. 


readings are easily comparable with other pressures, 
from that of ten atmospheres to the feeble pressure of 
radiation 

In the ScreNnTIFIC AMERICAN SUPPLEMENT for October 
25th, 1913, Mr. A. F. Miller has given a very interesting 
computation of the equivalent weight of the air dis- 
placed in the marked storm of January 3rd, 1913. He 


takes as the extreme pressure readings 30.30 inches and 


BASE PRESSURE 1,000,000 DYNES oR 1,000 KILOBARS 


Pressure in kilobars 1,000 +. 

ininckes 00 02 04 06 08 

29.00 — 180 — 17.3 — 16.6 — 16.0 — 15.3 
29.10 — 14.6 — 13.9 — 13.2 — 12.6 — 11.9 
29.20 —I1.2 — 10.5 — 99 — 92 — 8&5 
29.30 —-78 —-72 —65 —s8 — 5. 
29.40 — 44 — 38 — 31 — 24 — 17 
29.50 — i. — 04 + 03 + 10 + 17 
29.60 + 23 + 3.0 + 3.7 + 44 + 5.0 
29.70 + 57 + 64 + 7.1 +77 + 8&4 
29.80 + 91 + 98 + 10.5 +411 +118 
29.90 + 12.5 + 13.2 + 13.8 + 14.5 + 15.2 
30.00 + 15.9 + 16.6 + 17.2 + 17.9 + 18.6 
30.10 + 19.3 + 19.9 + 20.6 + 21.3 + 22.0 
30.20 + 22.6 + 23.3 + 24.0 + 24.7 + 25.4 
30.30 + 26.0 + 26.7 + 27.4 + 28.1 + 28.7 
30.40 + 20.4 + 30.1 + 308 + 31.5 + 32.1 
30.50 + 328 + 33.5 + 34.2 + 34.8 + 35.5 
30.60 + 36.2 + 36.9 + 37.5 + 382 + 38.9 


30.70 + 39.6 + 40.3 + 40.9 + 41.6 + 42.3 
30.80 + 43.0 + 43.6 + 44.3 + 45.0 + 45.7 
30.90 + 46.4 +470 + 47.7 + 48.4 + 49.1 
3100 +4070 +504 +511 +518 +524 
Example: Barometer reading 29.62 inches, convert 
to kilobars Tabular correction for 29.60 + 0.02 is 4 


0 Pressure in kilobars is 1,000 + 3.0 1,008.0. 


A convenient conversion table for pressure in 
kilobars. (Prepared at Blue Hill Observatory.) 


28.30 inches. In the new system these would be 1,026 
kilobars and 958 kilobars, and the difference 68 kilo- 
bars. In the old system, after some figuring and likeli- 
hood of error, one computes that over every 2,000 square 
inches the reduction in pressure would about equal the 
removal of one ton of air. In the new system one knows 
at a glance that the reduction was 6.8 per cent of the 
normal pressure whether expressed in units of weight 
or of force 
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Fall in pressure in kilobars during the storm of 
March Ist. This is the first record of pressure in 
kilobars ever published, 


March 14, 1914 


Prevention of Mine Explosions by Stone Dust 
| ECENT elaborate experiments by English scientists 

show that the presence of considerable stone dust 
in coal mines tends to quench the combustion of “fire 
damp” and coal dust. This important work points the 
way to prevention of a large proportion of mine explo- 
sion, and it is to be hoped that the method will be tried 
out in all countries, and developed into the maximum 
efficiency. 

It is universally agreed now that a mixture of coal 
dust and air is just as explosive as a mixture of fire 
damp or methane and air. The same is true of flour 
mili explosions, undoubtedly caused by the ignition of 
a favorable mixture of air and floating flour dust. 

To understand clearly the preventive effect of stone 
dust, one must consider the mechanism of the reaction 
between two gases capable of combining with each other. 
When the temperature of part of the mixture is raised 
to the ignition point a few molecules unite first, but 
the heat produced by their union is at once dissipated 
through the remaining molecules. Of course if the en- 
tire mixture is suddenly raised to the ignition point 
by external heating the combination may be instanta- 
neous and explosive, but if only a smail portion of the 
xzas mixture be heated the action takes place in two 
stages. The heat given to surrounding molecules by 
ignition at the initial point will cause them to unite 
if the mixture is right, and thus the flame will spread. 
As the flame spreads, however, the general temperature 
und pressure is raised to a point where practically all 
the molecules in contact unite instantly—the “explosion 
wave.” 

In a mixture of methane and oxygen there must be 
at least a definite percentage of methane to insure igni- 
tion. Less than that much methane in the mixture will 
not unite. With just this minimum percentage of 
methane a spark or glowing wire will cause combustion 
of the methane and oxygen on its surface, but the flame 
will not spread and no explosion will result. The point 
is that the heat of combustion is carried away by the 
r 


excess of oxygen molecules. Excess of nitrogen 
any inert gas would cool the flame in the same way. 

With floating coal dust the mechanism is similar. A 
small flame from any source heats a little dust to the 
point of distilling off coal gas which forms an easily 
inflammable mixture with the air. The flame thus 
propagated heats the remaining dust and air to such a 
temperature that the intensity of molecular contacts 
insures almost complete and instantaneous combustion 
with explosive violence. The speed of this propagation 
of flame is enormous. Wheeler and Darwin measured 
it in one case as 1,300 miles an hour. The presence of 
suspended coal dust is accounted for by the jarring 
effect of the flame wave from an initial gas explosion. 
Thus a small methane explosion might be so in effect 
as to do little damage, but with plenty of coal dust in 
the galeries to be jarred into the air, the explosion may 
be carried throughout the mine. The problem is to 
dilute all possible explosive mixtures with inert mate- 
rials, gaseous or otherwise, so that impacts between 
active molecules will be lessened and the flame cooled so 
that it cannot travel. Crushed shale, limestone or 
fuller’s earth act in this way. It was once thought 
that such dust particles aided the flame catalytically, 
but experiments in England have proved beyond doubt 
that inert dust in the mine actually retards explosion. 

It is worth noting that in the presence of a flame, 
coal dust, and air, the first action is distillation if the 
coal is bituminous, and second the burning of the gas so 
formed. After this flame runs some distance the oxygen 
molecules seem to hit the dust particles so violently 
that there is instant burning of the dust particles as a 
whole without further distillation. The preliminary 
slow burning followed by gradually increasing velocity 
and pressure and finally high pressures and great oscil- 
lations of flame are characteristic of both fire-damp 
explosions and coal-dust explosions. An initial fire- 
damp explosion may set off anthracite dust or even 
charcoal dust. 

It is urged that care be taken to use only such stone 
dust as will not injure the lungs of miners. Obviously 
powdered quartz would not do. Also the dust must be 
applied as often as it becomes overlaid with a fresh 
deposit of coal dust of any appreciable thickness. Of 
course the heavy stone dust cannot be kept in the air 
ready for emergencies, but that is not necessary. As 
soon as an explosive wave reaches the stone dust, 
enough of it is thrown into the air to cool the explosive 
mixture below the burning point. 


C. G. S. Units of Barometric Pressure 

HE British Meteorological Office has decided to 

take the radical step of adopting the C. G. S. units, 
centibars and millibars, in place of the familiar inches 
of mercury in all its barometric measurements (instead 
of merely in its upper-air observations, as heretofore). 
Beginning May Ist, 1914, the new units will be used on 
the British daily weather maps, isobars being drawn 
for each half-centibar. 
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RECENTLY PATENTED INVENTIONS 4 wheel with means which will effectually pre-) ple, inexpensive holder of the character speci- 
| fied, for use with lathe planers and shapers, 


These columns are open tv all patentees, 
The notices are inserted by special arrange- 
ment with the inventors. Terms on applica- 
tion to the Advertising Department of the 


ScIENTIFIC AMERICAN, 


Pertaining to Apparel, 





CORSET.—CHARLOTTE MACDONALD, care of 
Mrs. Edward Macdonald, Ossining, N. Y. This 
invention provides a corset having a plurality 
of vertical members, which are connected by 
a plurality of horizontal elastic members, se 
cured to the vertical members, the horizontal 
ones being free from adjacent elastic members, 
between the vertical members, so that 
the elastic ones may act independently of 
one another The corset gives the greatest 
freedom of movement, and especially it is 
desirable for women engaged in athletic pas- | 
times 

Pertaining to Aviation, 

AEROPLANE ». M. CaLnoun, Clarks, La. 
This invention relates particularly to a form 
of plane in monoplanes or biplanes in which 
the front portion is essentially rigid and non 


vibrating, while the rear portion is vibratory 


and has connected therewith a 


part short and rapid vibrations in a vertical 
plane. The vibratory rear portion of the plane 
is contiguous with the rigid front portion, so 





AEROPLANE. 


that the upper and lower surfaces of the com- 


plete plane are continuous, while the rear por- 
tion, which is flexible, constitutes in effect, a 
fishtail propeller The plane preferably is 
curved, the curve decreasing toward the rear. 
Vibrating of rear portion of the plane may 
exert a propelling force auxiliary to that of 
known propellers, or may be utilized alone as 


a propelling means 


Of Interest to Farmers, 


CHICKEN ROOST.—F. Scuarpt, Arapahoe, 


Neb. The object of the inventor is to provide 
a device wherein a roost is provided, upon 
which the fowls may perch, and means in con 


nection with the roost for containing chemicals 
or the like for destroying vermin on the fowls, 





CHICKEN ROOST. 


and 
occupied 


the 

containing 
to 
when 


perch is un- 
will 
permit the 


the perch 


that when 
chemical 
and will 
agents to 
is occupied by the fowls 
COTTON CLEANER.—E. A. 


arranged 
the 


so 


means 


be closed ve opened 


medicinal escape 


Rozier, Sparta, 


Ga. The purpose of this device is to comb, 
ecard or clean cotton while the latter is pass 
ing through the gin and is being carried by 
the gin saws at points in the rotation of the 


saws where the 
ent 


cotton is pres 
carried by the 


amount of 
cotton 


least 


and where the as 











COTTON CLEANER 


GIN. 


Saws 
the 


offers 


saws 


the least resistance to motidén of 
By the use of the apparatus the 
color general quality of the cotton are 
greatly improved, the cotton operated upon 
being as a consequence entitled to a higher 
grading. The engraving shows a vertical sec- 
tion through a gin equipped with the invention. 


and 


vibrator to im- | 


SCIENTIFIC AMERICAN 


vent it from slipping. 


GRAIN TESTER AND SEED SEPARATOR, | 22d wherein the holder may perform a plural- 


A. ©, ENGELSTAD, Canada. 
invention provides 
of which srain 
same specific gravity. 
used for separating wild from cultivated oats. 
The device is made in and readily 
taken apart to permit to the 
which are so separated 
BALING MACHINE.—C. PF. 
London, Wis. This invention is an improve 
ment baling machines, and has for its ob 
ject the provision of a machine for compressing 
material, for cotton, 
like, wherein a chamber 


d d 


Aynyard, 


seeds or 


sections 
access 

UECKE, New 
in 


instance, 


desired 
the 


any as 


hay or pressing 
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BALING MACHINE. 
is provided, and a plunger movable in the 





pressing chamber, together with means for per 
mitting the to manually. 
The accompanying engraving presents a front 
of the improved baling machine. 


plunger be moved 


view 


| Of General Interest, 
MANUFACTURE OF ARTIFICIAL SILK.— 
H. Timre, Weesperzijde No. 125, Amsterdam, 
Netherlands. This inventor employs as a start 
ling material the protein substances which re 
milk after the 
by salts of pyrophosphoric acid or 
and the precipitated 
thereby removed therefrom. These 
protein are then thrown out from 
the whey, and by certain means by which the 
finest elastic silk-like threads may be produced 
of great strength and toughness and adapted 
for all purposes where silk is employed. 
MANUFACTURE OF PRODUCTS FROM 
INDIA-RUBBER.—H. Doeny, 13 Ave. d’Eylau; 
V. HENRI, Rue Claude Bernard; and E 
VEIL-PICARD, Ave. Wagram, Paris, France 
This invention refers to improvements in the 
manufacture of products from India-rubber or 
other suitable resilient material of the kind 
of either perforated sheets or per 
forated and unperforated sheets of such mati 
are united and the 
| cavities so formed filled with gas or air where 
resilient structure is 


main cows’ same has been 


| reacted 
pyrophosphates, 


in 
on 
casein 
has been 


substances 


Rv 


76 


composed 


rial, which together have 


ob 


by a pneumatic and 
tained. 

BOX CONSTRUCTION.—O. W. Warp, 96 
Fifth Ave., Manhattan, N. Y., N. Y. This im 


provement relates to the construction of cheap 
strong articles such as stands, taborets and the 
like, to the construction of storing 
and devices such hat boxes, etc. 


and also 


shipping 


as 





BOX CONSTRUCTION. 


It provides means whereby devices of this char- 
acter quickly and accurately assembled 
which neat and ornamental ap 


may be 
permit a 


| pearance, the same having also the capability 


TRACTION WHEEL FOR PLANTERS.—E. | 


J. Ocpen, 502% North 6th St., Springfield, Il. 
This invention relates to traction wheels for 
corn and other planters. It provides a trac- 
tion wheel which will straddle the hills of corn 
or other seed. A further object is to provide 


of being knocked down or taken apart for pur 
poses of storing away in small places or for 
shipment empty. 

NON-REFILLABLE BOTTLE.—I. D. Ketr- 
| LET, 1178 Jackson Ave., Bronx, N. Y., N. Y. 
This invention relates to bottles, jars, etc., in 
the neck of which there is arranged mechanism 
serving to permit the outflow of liquid, but 
| preventing an inflow of liquid. 
improve this class of devices whereby a con 
tainer will rendered practically non-refill- 
able by the use of simple and reliable means. 

BUFFING OR POLISHING WHEEL.—G. P. 
KeLLer, 418 W. 27th St., New York, N. Y. 
This wheel is formed of a plurality of folded 
pieces of muslin or other fabric material. It 
is arranged to prevent the peripheral face of 
the wheel from unraveling and thus insuring 
long life of the wheel, and to allow using the 
until the fabric pieces are practically 
used up. 


wheel 


Hardware and Tools, 


COMBINATION TOOL HOLDER.—W. L. | 
Hane, Ocala, Fla. Mr. Hane's invention is 
an improvement in combinatien tool holders, 


and has for its object the provision of a sim- 


a portable device by means 
have practically the | 
Thus the device may be 


seeds 


ja handle, a 





| ative position, the gage serving adjustalbly 


An object is to| 





| 





This | ity of functions, thus resulting in economy in 
both time and labor. 


F. ZIMMERMAN, Jersey City, 
This invention relates to shears for cut- 


sheet metal for other like purposes; 


SHEARS.—C, 
N. J. 


ting or 


;and has reference more particularly to shears 


comprising a member consisting of a blade and 
blade pivotally mounted 
and extension 


second 


having 


upon said member an 
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CARD EXHIBITING DEVICE.—H. W. Hst- 
LIKER, 1271 Tenth 8t., Oakland, Cal, This 
invention relates especially to devices for hold- 
ing and exhibiting cards or the like. The par- 
ticular object is to provide an exhibiting de- 


vice for cards for use in connection with cer- 
tain game apparatus made the subject of a 
previous application filed by Mr. Helliker, 
| Serial No. 730,163, and allowed April Sth, 





SHEARS FOR CUTTING SHEET METAL, 
pivotally connected with said second blade. | 
It also relates to the combination of shears 


and a gage foldably associated therewith and | 


having means for locking the gage in an oper 
to 
determine the length of material to be severed 

HANGER FOR SLIDING SASHES.—F. B 
MASLEN, Moberly, Mo. This invention has for 
its purpose the provision of a hinge for con 
necting the frames and so arranged as to per 


mit the complete detachment of the frames or | 


the 
to 


side of 
frames 


either 
the said 


detachment 
to 


the 
frames 


at 
permit 


said 
swing 
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TIANGER FOR SLIDING SASHES. 

In use, either side 
to permit the 
to other 
frame may le 
the 
other purpose 


with respect to each other. 
of the frames 
frames to 
and both 
released, if 
frame to clean it 


may be released 
with 

of the 

desired, for 


for 


swing respect each 
inner 


removing 


sides 
said 


or any 


Household Utilities, 


HOLDER FOR ICE CREAM FREEZERS.— 
F. Hosterrer, 8905 Third Ave., Bay Ridge, 
Brooklyn, N. Y. Means provide for holding 
the freezer while the cream is being frozen, and 
the invention holder in which the 
freezer may be firmly clamped in position and 


provides a 





provided exteriorly with folded foot-boards on | 


which the operator stands, or on which he may 
place a chair so that his weight will be availed 
of in the most effective manner in preventing 
movements of the holder and freezer. 

WINDOW CLEANING PLATFORM.—H. 
S0TTIER. 631 Ave., Brooklyn, N. Y. 
Among the principal objects of this invention 
is to provide a platform which 
justed to fit any ordinary size of a window and 
which will be strong and reliable when used in 
any position of adjustment with respect to the 
size of the window. 


Classon 


may be ad 


Machines and Mechanical Devices, 

ANIMAL TRAP.—J. De Sr, Lecier, ist St., 
Hicksville, N. ¥. This device is arranged 
as to provide access to the trap from any direc 
tion when in set position, and to trap 
animal alive and without danger of injury to 
its valuable fur or feathers. Use is made of 
a base provided with upwardly-extending guid 
ing means, a bottomless cage mounted to slide 


so 








TRAP FOR BIRDS AND MAMMATS. 


up and down on said guiding means, a sup 
porting and releasing device for supporting the 
cage bodily a distance above the said base and 
for releasing the said cage to allow the latter 


to drop down onto the base, and locking means | 
for locking the cage in trapped closed position, | 


1913, and of which this application is a divi- 


sion, 


Rallways and Their Accessories, 


SWITCH INDICATOR.—C. M, Roe, 315 
Webster Ave., Jersey City, N. J. More particu 
larly this invention relates to a means for 


indicating to the train engineer the position of 
the several switches to which he 
ing. It is of advantage, in 
terminal, to know just what track of the ter- 


is approach 
approaching a 





SWITCH 


INDICATOR, 


minal the engineer is coming into and be able 
to tell ahead of time just what curves and 
switches he is supposed to take. This inven 


tion indicates to the operator, in entering the 
yard or the limits of the terminal, just t 
track is open to him. 

BLADE FOR RAILWAY 
GRIMALDI, mechanician, Rome 
patent the invention reference 
for railway switches and consists substantialls 
in that the heel of the blade is revolubie around 
a pivot which is carried by a support movable 
slide plate As 
passed a switch, the blade resumes its norma! 


what 


SWITCHES.—-M 
In 


to a 


Italy this 


has blade 


upon a soon as a car has 


position. 
Pertaining to Vehicles, 

SPRING WHEEL FOR VEHICLES 
LUTTRELL, Honey Grove, Texas. In this 
tion the improvement relates to wheels of that 
type consisting of an inner and an outer sec 
tion of annular form, spring cushioning 
the for in insur 
ing easy running of the vehicle by the spring 
devices absorbing shocks and vibrations. 

tOAD VEHICLE WHEEL.—8. H. 
Alma Street, Aston, Birmingham, England 
This invention has for its object the construc 
tion of an improved motor or other 
hicle wheel, of the type in 
able rim is employed, said rim having a 
ally laterally for 
tating application the 
and from the rim 

WHEEL GUARD 
London, England. The 
pending guard member 
spring mounted in front of the front back 
road wheel above the road surface, with facil 
ity of rearward, upward, and preferably lateral! 
on the front wheel stub or 
able axle or other part of the vehicle so that 


w. 


inven 


with 


devices between sections use 


COPE 


road vé 
detach 
radl 
facili 
tire to 


which a 


or movable segment 


and removal of 


WiLtiam CC PisaoTt 
guard 
in the 


comprises a de 


form of a leaf 


movements, mov 


the guard member will, under norma! condi 
tions, remain in front of its wheel 
Destgns. 

DESIGN FOR A LAMP SHADE.—-L. C. Tir 
FANY, care of Tiffany Furnaces, Corona, L. ! 
N. Y. This ornamental design for a lamp 
shade is in bell shape, the attractively uneven 
surface of the shade comprising a highly orig 
inal and beautiful composition in plant life 

DESIGN FOR A SET OF POLITICAL 
PLAYING CARDS.—M,. 8. Onsen, Box 5528 


Minot, N. D. The faces of the cards employed 
jin this ornamental design bear the party 
names Kach card is embellished with the 
party emblems of heads, flags, mottoes, ete. 


| be furnished by the SclENTIF 


an) 





and are numbered. 


Note.—Copies of any of these patents wil! 
AMERICAN for 

Please state the name of the 
of the invention, and date 


ten cents each. 
patentee, title 
this paper. 


of 





We wish to call attention to the fact that 
we are in a position to render competent ser 
vices in every branch of patent or trade-mark 


work. Our staff is composed of mechanicai, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 


applications, irrespective of the complex nature 
of the subject matter involved, or of the spe 


cialized, tectinical, or scientific knowledge te 
quired therefor. 
We also have associates throughout the 


world, who assist in the prosecution of patent 


and trade-mark applications filed in all coun- 
tries foreign to the United States. 
Munn & Co., 
Patent Solicitors, 
361 Broadway, 
New York, N. ¥. 
granch Office 


625 F Street, N. W., 
Washington, D. C, 
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Those Nerve-Racking 
Battles of Business 

LH: AVE your nerves protested at last 

rainst : long strain of man-to- 

t mflict and anxiety? Has the 

r of your nerve strength left 











gerous exhaustion? Your 

yu need a tonic’’—not a mere 
al reconstructive help that will 
\ lraft on your system. When 
» take the k Sanatogen 
ivice is echoed by friends who 
the wonderful aid of this 

ing food-tonic—can you do 
advice 
practising 





od-tonic . 


such 
19,000 physicians, over 
own signatures, praise the restorativ 
Sanat en Pr 
rv walk of life 
now Sanatogen 


e powers 


minent men and women 
alter per sonal expe rience, 
caliy *“brought them 


fted the strain of sleeplessness and indi- 


enthusiast 
back’ 

ye them nerve energy and courage”. 
Should 1 hesitate 
irself the 


this 





to give 
benefit 
qualled 


Sir Gliibert Parker 
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not you 


so today 


Charles D. 
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Senc 


for Elbert Hubbard’s new book—‘‘Health in the Making.’’ Written in his at- 

; tractive manner and filled with his shrewd philosophy together with capital advice on 
Sanatogen. health and contentment. It is free Tear this off as a reminder to address 
THE BAUER CHEMICAL CO., 28-G Irving Place, New York. 
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BUY SCIENCE APPARATUS 
Direct From Factory 


You save money by buying Chapco Tested and 
Guaranteed Laboratory Apparatus as we se}! direct 
from factory to school thus you escape all the heavy 
overhead charges and selling expenses of thore 
ho sell through travelers. rite for FREE 
py of latest Chapco Purchase Guide No. ll 
and state your school connection, a) 
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k. Assemble 
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ft. Motor Boat 
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- Save two-thirds boat builk der’s pric "e 
parts—all shaped and fitted—ready to 
faction guaranteed or your money 
oat now « ready for sprir 
ompiete knocked-down frame o 
ngers—speed 914 to 14 miles an hour 
wine d patterns to finish by 
» for Brooks Boat Book illustrating row 
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Permits grouping together all of your ALLSTEEL filing units 


or prof ior floor space Minimizes your filing furniture expense. The inter-- 
member 
Office 
Furniture 
make t ecessary to go from file to file for books, card indexes, letters, 
may wal blanks and documents. ALLSTEEL construction keeps records 
fire-pr dent-proof, climate-proof, dust-proof, sneak- pos US, Pat,Of 
thief-proof ALLSTEEI ok ke the most beautifully 
finished wood, and covers everything you need in filing 
Send for colore atalogue, free, and name 


equipment 
f your nearest dealer 
The General Fireproofing Co., 334 Logan Ave., 
YOUNGSTOWN, OHIO 
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| that 


The Biggest of French Dirigibles | 
(Concluded 232. 


and decked like all of 


which shows aiso general stream 


from page 


incased over 
the 
lines, and has a pretty, 


car, 
windowed observa 
A ma 
gun 


tory with a searchlight in its nose. 
is to protrude through a 


antiquated 


chine gun 
the 


The engine 


port in side—rather an 


practice room in the center 
venti 
dynamos for 


which 


contains auxiliary machinery—a 
for the 


lighting 


lator ballonets, and 


electric and the wireless, of 

the are carried in the observa 
The 

efficient 


to be installed in their 


instruments 


tory in the nose. Astra plant has also 


worked out an system of swivel 


ing propellers, next 
This plan has given 
England, 


leviathan. great sat 


small seale in but 


Vital 


isfaction on a 


will eventually become of necessity, 


us no force of men could handle a mam 
and economic 


start 


so efficiently 
landing and 


moth dirigible 
the 
1.000 


ally on ground in 


ing as horse-power applied to 


propeller, Theoretically it 


handling crew of 


a swiveled 


would take a 2,000 men 


to equal it. 
: , 
Newest Way of Detecting Art | 
Forgeries 
from page 237.) 


(Concluded 
microphotograph magnified 
half to three diameters 
the well-known 


National Gal 


first shows a 
some two and one 
the 


the 


of one of heads in 


Watteau in Edinburgh 


lery The second is the same head from 
a very careful copy by an accomplished 
artist, which, except for the fact that it 
is newer and shows the absence of cracks, 
it is very difficult to distinguish by the 
eye from the original. This is clearly 
seen on comparing the photographs of the 
original and the copy But the moment 


com 
the 


microphotographs are 


riority of 


the 


pared the weakness and infe 


brushwork in the copy is at once revealed, | 


|} pum 


of delicate modeling in 
and the ear. The} 


and also the want 


drawing of the face 


| third photograph is from the well known | 


the Edinburgh collection, and is | 


interest as showing 
Watteau's 


Pater in 
of great 


semblances to 


distinct re 


methods, while, 


at the same time, the work is facile and | 
| 

shallow and wanting in the rich com-| 
. i | 

|; plexity and subtlety of the work of the 


| being 


these 


master 

The sixth photograph is from the head 
of a man in the (No. 817) in the 
National Gallery, and is an in 
brushwork of 
that 
brushwork is minute, it 
difficult had 
fine brushes to put in some of 


Teniers 
London, 
revelation of the 

artist I may 
extraordinarily 


teresting 
this great say his 
to understand how he 
sufficiently 
tiny which it must be re 
membered highly 


fied and are therefore almost too fine for 


strokes, 


are shown here magni 


the eye to see in the original picture 


The next two photographs are examples 
of the brushwork of Velasquez, and illus 
trate the importance of seizing the work 
of the rapid paint 


artist in a carelessly 





ing mood. One is taken from the tassel 
}on the “Silver Portrait” of Philip in the 
National Gallery, London, and the other 
is taken from the tassel on the leg of 


Admiral.” Certain authori- 
ties have suggested that “The Spanish Ad- 
miral” is not by the hand of Velasquez, 
but, while a larger number of photographs 
| would be required for absolute proof, a 
|comparison of the brushwork in these two 
that 
the hand of 


‘The Spanish 


examples goes a long way to prove 


‘The Spanish Admiral” is by 
the great master. 


Examples of the this 


multiplied 


application of 


might be indefinitely, 


process 


but probably the accompanying photo- 
graphs will be sufficient to illustrate the 
process. It must not be supposed, how 


that it is sufficient to take one or 
two photographs of a picture in order to 
The picture 
the 


for 


ever, 


investigation. 
studied 
to examining 


make a proper 


ought to be carefully under 


microscope with a view 


of brushwork, and these again compared 
very carefully with other pictures sup- 
posed to be by the same master, and the 
whole results of the investigation both by 
the microscope and camera considered to 





repainting, and identifying the pigments 
and mediums. Certain portions should | 


then be selected as characteristic examples 





March 1914 


LEGAL NOTICES 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 

All 


Our vast practice, 


communications strictly confidential. 
extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent f This explains our 
methods, terms, ete.. in regard to PATENTS. 
TRADE MARKS, FOREIGN PATENTS. ete 
All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 


are 


tree on request 





Classified Advertisements 


Advertising in this column is 75 cents a line. No 
less than four nor more than 12lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. 





BUSINESS OPPORTUNITIES 


TO INVENTORS AND MANUFACTURERS 
An old established English firm, with good connec- 


tion among Paint, Colour, Varnish, Chemical, Grease 
Printing Ink, Linoleum and Match Manufacturers 
throughout Great Britain, employing expert Me- 
chanical and Electrical Engineer Representatives, 


are prepared to buy for Cash and distribute (as Sole 
Agents) any approved American appliances suitable 
for the above or allied industries Address in first 

Box P.503, Smith's Advertising Agency, 


instance 
100 Fleet Street, London, England 


PATENTS FOR SALE 


PNEUMATIC CLAMPING DEVICE for drill 
press. Used by compressed air or manually. Can be 
seen working at I.C.R.R. Shops Sell outright or 
royalty. A. J. Sutch, 6409 Kenwood St,, Chicago, Ill 


SCIENTIFIC APPARATUS 


GLASS APPARATUS, thermometers for scien- 
tific and industrial laboratories, surgical glassware, 
experimental work For further particulars address 
Laboratory Supply Co., 128 State St , Rochester, N.Y 


MISCELLANEOUS 
INDIAN BASKETS 
pipes, points, spears 


For further particulars apply to F 
Springs, Cal 


best on earth, beads, wam- 
all kinds of Indian relics, 
Gilham, Highland 








INQUIRIES 


Inquiry No. 9356. Wanted the name and address 
of a manufacturer who can build an automobile wheel, 
also a cigar vending machine Concerns in the mid- 
die West preferre 











Wanted the name and address 


Inquiry No. 9: 
a machine for scalloped paper 


of a manufacturer of 
favors and cups 

Inquiry No. 935 
of maker of a machine 

Inquiry No. 9359 
of a firm that makes razor 
safety razors 

Inquiry No. 9360. Wanted the name and address 
of parties making pipe fittings such as ferrules, stems 
and bowls such as could be used in the making up of 
calabash pipes for smoking 
9361 Wanted to buy a 
ing Machine, especially good for Pecans 

Inquiry No. 9362 Wanted the name and address 
of the makers of a machine for splicing ties 

Inquiry No. 9363 Wanted 
dresses of manufacturers of machinery 
on intaglio copper plates 


8 Wanted the name and address 
to cut all granulate leather 

Wanted the name and address 
blades for all makes of 





Inquiry No Nut Crack- 


the names and ad- 
for printing 


Sead ay Tour Pose Cosy Today 


Modern Biecteine 
& Mechanics 








T big 148-page istrated monthly magazine that te | 
you how to make fiying machines, wireless sets, motor 
engines, home furniture, models, et Invaluable to 

| e who uses t r is interes nh mechanics or 

| electri Profusely istrates a ie es these sul 

| ects in a style you will easily uz and and enjoy 


15c per copy on mews stands. $1.50 per year by subscription. 
To acquaint new readers with this distinctive illustrated 
magazine we will send a sample copy free on request. 
Send for your free copy NOW 
MODERN ELECTRICS & MECHANICS 
829 Reliance Building, New York, N. Y. 




















ELECTRIC porors 
SPECIAL Grinders 
MACHINES Polishers 


ROTH BROS. & CO. 
198 Loomis Street, Chicago, Ills. 














mplete, 
ready to run, 
converts any 
row boat into an efficient motor 
boat in one minute. Guaranteed 
Guaranteed equal to please you in every way or 
to any row boat money returned. Write us a 
engine, regard- postal card or letter mow for 
less of price. “Motorgo Folder No. 701S."* 


ee Sears, Roebuck and Co., 


Let the Motorgo J Co 
row for you. Doubles 
the pleasure of fishing, 


= hunting, bogting. Our 
price saves you $20.00. 
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I Make It 


Easy to Iry 


Since I began offer- 


ing these cigars—my_ pri- 





£ 
vate Havana leaf, put up un- 
der my monogram band—I have 
found thousands of men _ with 
tastes like mine Men who took 
no enjoyment in rong, heavy 


cigars—who wanted a mild, sweet 
smoke, with a delicate aroma and 
exquisite flavor. 

But I know there are many 
more who wouid enjoy this smoke 
ifthey knew of it. So I am ex- 
tending my offer. Here it is 


Five Cigars FREE 


If you will send me 10 cents— 
just to show your. sincerity 
I will mail you these cigars 
Smoke five with me—convince 
yourself. The price is $5 per 
hundred, $2.60 for 50—all charges 
prepaid Use your letter head, 
please stating your position or 
your business card, when you write 


“We . , . 
A Millionaire’s Cigar 

[ list among my patrons many 
men of standing and wealth. They 
can afford cigars of any price. So 
they must buy my cigars purely 
for the satisfaction and delight 
they get out of them. I believe 
you'll enjoy them too. If you 
wish to try them, write me today 
The coupon is for your conveni- 
ence 

FOOD UO UCU OU nC COU} 


= J. ROGERS WARNER 
806 Lockwood Bldg., Buffalo, N. Y. 









URE O OEE Biro esau neey 


_T shot ild like 
to smok F 
(Please pin « pon to your business let- 
terhead or ¢ lose business card.) 
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Your Earning Capacity | 
-Can be Increased Threefold= 
By Proper Development 


No matter what line you are in, whether 
you have had experience in drafting or not, 


stu our fulland partial courses fit every need, 
in Drawing, Estimating and Plan Reading. 
) Mechanical, Architectural and Structural 


Drafting and De sign. Graduates in demand. 


JRAFTINGs: 


Students stu ly blue prints « ts study blue prints of build buildings and 
machinery act eing constructed. Your 

it | work is appr« y Chicago’s leading archi- 
PAYS tects and engineers. This well-estab- 
lished college, with day ¢« 
rrespondence « 
taught by read sa 
V sores ute 
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AUTOMATIC 
STROPPER 






A Sharp Blade for Every Shave 
How would you like to have your first 
safety razor blade 









e comfortable 
shaves, then here is a device that will 
give you more personal satisfaction than any 
dollars we orth ye ou e ver bought be fore 





pack guarantee 
Z1G-Z AG SALES CO. 
806 Union St, Ply mouth 

Mich. 










COMPLETE 
WITH STROP 











>» seams to cal k—-Cost 


yoat-— Cannot warp « 
t . Guaranteed abso 


letely against puncture, The 


Me Boats tow 5 s, H 
Canoes. 


THE W. _ MULLINS CO. 
412 Franklin St.,Salem.0.,U.S.A 
The World’s Largest Boat Builders 


CT ae ee 


= WE SHIP ow APPROVA 


it, prepay. oe freight and 
Ys‘ FREE TR 

iT ONLY COSTS one ~- ~; to learn our 
—— of prices and marvelous offers on 


hest grade 1914 PRI bicycles. 
fA CTORY IGE Do not buy 
2 bicycle or 
e 


a pair of tires YPR ict me atany p 
until you write for our large Art Catalog 
an enw nderful pr a stt — 


sample bicycle going to your 
RIDER AGE NTS Aner. ywhere are 
making big 


mone eR AG and S our bicycles. 
'e Sel i cheaper than any other factory. 
“Tines, Coaster-Brake rear wheels, 
lamps, aoe and all sundries at Aa// usual prices. 
Do No ait; write today for our shecial offer 


MEAD cYcLe co. Dept.W.175 CHICAGO 


é ATELESS D 
mess DAY DAR 
Winn pte money-maker Engessor 
50in 8hours. Voucan clear 


BO te 6 aweek making photos on 
Streets, at home, fairs, anywhere. 


-10 days, sent prepaid. 
Fr itt Write to- -day for free cat- 
Trial alogue and sample of the 
ne work this machine does. 


Sivoame SPECIALTY Co. No Experience 
327 Daydark Bidg. St. Louis, Mo. 
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Necessary 








| What is intended for the channel enter 





j}earthquakes was sufficient to cause the 


eral conclusion is that the rapid axial dis- 





SCIENTIFIC AMERICAN 


gether in coming to any final conclusion. 
These methods do not in any way super 

His opin 

ion on the authenticity of the picture re 


sede the work of the art expert. 


mains as valuable and important as ever. 
But. they come in to assist him in his 
labors, to limit the problem that he has 
before him and to check by exact methods 
the conclusion at which he may have ar- 
rived; and in cases where art experts dif- 
fer as to the origin of a picture, such 
methods go a long way to bringing the 
As an ex- 
ample, | have been lately trying to decide 
who is the original painter of “The Old 
Grey Hunter” in the National Gallery, 
London, ascribed to Paul Potter, and the 


matter to a definite conclusion. 





results obtained are at present before Dr. 
Bredius, who first suggested that this pic 
ture was by Verbeecqg. I am also making 
a further inquiry into who is the painter 
of the portrait of Elizabeth Bas in the col- 
lection at Amsterdam, Dr. Bredius having | 
suggested that it is probably by Bol, and | 
not by Rembrandt. 


The Tunnel Under the English 
Channel 

_ pw question of the tunnel under the 

English Channel is quite the order of 
the day in the two countries interested, 
and especially among persons who are oc- 
cupied with engineering and economic 
questions. Some interesting points about 
the proposed great work were set forth 
by M. Monnier, 
School and chief 
Railway, in a recent conference on the 
standpoint 


professor at the Central 





engineer of the North 


subject. From an economic 
the construction of the tunnel will mean 
an enormous increase in passenger and all | 
kinds of traffic, and will be a source of 
prosperity to England, France and other 
}nations. Capital will be easy to raise in | 
eon countries, and the cost is not expected | 
| to exceed $80,000,000, Technical difficulties | 
appear to be less than for such mountain 
work as the Simplon tunnel and others. 


prise is to work in the impermeable green 
chalk layer, and run two circular and 


parallel tunnels, with a railroad track in | 
each tunnel. Military preoccupations have | 
now lost nearly all their importance in} 


England in view of the good relations be- 


tween the two countries, and it is consid- 
ered that the enterprise 
to ideas of peace and concord. 


cannot but add 
The main 
obstacle to the realization of the project 
comes from the traditionalism which pre- 
vails in England, as it is held that the sue- 
cess and special qualities of the race 





largely come from the insular position of 


However, it is claimed on 


that country 
the other hand that such an idea does 
not fit into modern progress and that in} 
the course of time it will lose its force, so | 
that we may expect to see the project car- 
ried out at a not very distant date. 


Earthquakes and Changes of 
Latitude. 


A S long ago as 1903 Prof. Milne called 
4 attention to an apparent connection 


between displacements of the terrestrial 
He found that in 
years when pole-displacements have been 
earth- 


poles and earthquakes. 
relatively large, world-shaking 
quakes have been numerous, and vice 
versa. Milne did not believe that the 
molar displacement represented by these 


polar change, but thought that both might 
result from a common cause. This subject 
has recently been investigated mathe- 
matically by Prof. R. Spitaler, whose gen- 
placement is the primary phenomenon and 
the earthquake secondary. 


Large Lobsters 

HE New York Aquarium has recently 

acquired a lobster weighing 21 pounds. 
Although this is a very unusual weight, 
specimens exceeding 30 pounds have been 
taken. According to the American Mu- 
seum Journal, the largest known mounted 
specimens in the world are two in the 
American Museum of Natural History; 
one weighed when caught 34 pounds; the 


other, 31. These giants appear to be per- 


Z ’ 
° moles. 


F you could buy a barrel of anything 

which would increase the light 

in your factory 19 to 36 per cent, 
wouldn’t you seriously consider its 
purchase? 


That is a fanciful way of putting our proposition, but it is all 
fact, nevertheless. J/9 to 36 per cent actual increase in light 
(depending on the present condition of your ceilings and 
walls) is what you will gain, if you paint the interior of your 


 'RICE’S 
MILL WHITE 


The only oil paint ( without varnish ) 
giving a glossy, tile-like finish 


Rice’s Mill White will fill your factory with sunshine. It will 
reflect every ray of your natural or artificial light down on your 
machinery and into the dark corners of your plant Its glossy 
surface will not absorb light or collect dirt, germs and odors 
like a flat paint. It can be washed like tile. 


Rice’s Mill White will not scale and require frequent renewals 


like a cold-water paint. It will not “alligator” and crack under 
the jar of machinery like a varnish paint. It flows easily 
under a 4-inch brush; two coats equal three of lead and oil. 


It stays white longer than any other gloss paint. 


The Original Mill White 


Rice’s Mill White made a trade name of the words, “Mill 
White.” 
ties. No other paint manufacturer can use the Rice process, 
Rice’s Mill White for ten years has proved itself unequalled 
for illuminating power, sanitary qualities and low ultimate cost. 


None of its imitations has its elastic, permanent quali 








fectly normal in every respect except size. 


Rice’s Mill White is sold direct from 
our factory, in barrels containing suf- 
ficient paint to cover 20,000 square 
feet, one coat. If you have that area 
of ceiling and wall space to cover, 


Rice’s Granolith 


A tough and elastic 
permanent finish for 
concrete walls. Be- 
comes @ part of the 
cement to which it is 
applied. One coat 
sufficient, unless a 
gloss is desired. 
Makes the best pos 
sible primer on inside 
concrete and brick for 
a second coat of Rice's 
Mill White Paint, 
giving a tile-like 
enamel finish at no 
more expense than 
lead and oil paint. 


For Concrete 
urfaces 


Write for Booklet and Sample Board 


Ask for a copy of our booklet 
“More Light.” Write today 


U. S. GUTTA PERCHA 
PAINT CO. 


23 DUDLEY STREET 
PROVIDENCE, R. ll. 
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= Used in every civilized 
country on earth Best 

and cheapest light for 

homes, stores, Tectesian 

and public buildings 

Makes you independent of 

" lighting companies. Over 

200 styles. Every lamp war- 
ranted, Makes and burnsits 
owa gas. 100 to 2,000 candle- 

power Agents wanted, Write 
to-day for catalogue and prices. 


THRE BEST LIGHT CO. 
87 East Sth Street, 
Cantona, O. 


AN AUTOMATIC ACETYLENE 
GENERATOR ANDO STORAGE TANK 


WR NVE 
BER AL 


THE TANK O GAS CO.. FOREST HILLS. MASS 


NEW “H-C” 
Factory Horn 


AN EFFICIES'T SIGNAL 


For Calling Foremen, Etc. 


| Sante HOLTZER-CABOT ELECTRIC COMPANY 


| chicago, Lit) Brookline, Masa, 


CRUDE ASBESTOS 


DIRECT FROM MINES 
R. H. MARTIN 


OFFICE, ST. PAUL BUILDING 
220 Broadway, New York 




















PREP ARED 
Asbestos Fibre 


for Manutactarcrs ase 











MADRAS 


Visible Writers or otherwise 
L.C. SMITHS, UNDERWOODS, OLIVERS, Etc 
4 to lo MFRS. PRICES 

Shipped any where Pree Trin , Basted, “ 


Prices $15.06 Up (yor Catsloe x 


TIPEWRITER RMPOKIN A (Ket. 199%), 84-36 W. Lake St., CHICAGO 






« Rent toe Apply 
Guarantee A rite 
»pportunity 


Valuable Books 


The Modern Gasoline 
Automobile 


ITS CONSTRI ; 1x ON, OPERATION, 
— AND REPAIR. 
By VICTC oR ¥. P "AGE Octavo, 693 pages, ow > 400 
itiustrations and folding plates. Price, $2.50. 
@ The mes! complete, practical and up-to-date work published 
on the gasoline automobde, for owners, operators, repairmen, 
salesmes and all others who are connected with the automobile 
industry ia any capecitty. It contains the latest and most reliable 
informeton on re of gasoline automobile construction 
operation, maintenance gd repair. It is clearly and concisely 
watien by a recognized authonty, familiar with every branch of 
the automobile industry, and s just as valuable as a reference and 
compendium of the latest automobile practice as it 1s demrable as 
@ text book for teaching the beginner. It is not too technical for 
layman not too elementary tor the more expert E very part 
of the automobile, ts equipment, accessories, tools, su . spare 
parts necessary, etc., has been fully discussed. It t you just 
what to do and how and when to do it. Nothing has been 
omutted, no detail has been slighted. This work is superior to 
any treatue heretofore oublished and is nght up to date and com 
wn every detail 


Scientific American 
Reference Book 


EDITION OF 1914, 
Com and Edited by ALBERT A HOPKINS and 
A. RUSSELL. BOND, |2mo., 597 pages, 1000 illustra- 
tions. Price, $1.50. 
A handy, compact. reliable and up-to-date volume for every- 
y telerence, containing a remarkable aggregate of facts, stats- 
tics and readable informaton along industnal, commercial, scien- 
tihe and mechanical hnes of interest to everyone. This volume 
#@ @ revelation in the nature of facts and figures relating to popu- 
jation, manufactures, commerce, railroads, shipping, min 
agriculture, education, aviation, armies and navies of the ae 
Paname Canal, post ofhce affairs, telephony, telegraphy 
wireless telegraphy, patents and copyrights, chemistry, astronomy 
and tme, meteorology, mechanics, weights and measures, a 
thousands of other subsects. It will prove invaluable on the desk 
af the business mon as well as the library of the home. No ex- 
pane of effort has been spared to make it interesting as well as 
acthontative. 


Wireless Telegraphy and 
Telephony Simply 
Explained 


By ALFRED P. MORGAN. 

dlustranions, Price, $ 
€ A popular, practical see ee. worded treatise embraci 
complete and detailed explanations of the theory and py a 

modern radio apparatus and its present-day apphcations. 

author has billed a long-telt want and has succeeded in ea 
a lucd, comprehensive treatise for the operator, both amateur 
and profesnonsl. A close study of its pages will enable one to 
master all the details of the wireless transmission of messages and 
to ce ag and construct his own apparatus. Although based on 
scientific principles, no attempt has to give mathemat- 
cal explanations. it is written so that it can readily be under- 
geod by men who are not technical and at the same time is 
sufhciently comprehensive and practical to be stucied advantage- 

y by the ambitious young engineer of expenmenter 
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12 mo., 154 pages, 156 


Any of these books will be sent post- 
paid on receipt aa advertised price 








MUNN«& CO., inc.,Publishers 
36! Broadway, New York City 
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Kindly keep your queries on separate sheets 
of paper when corresponding about such mat- 
ters as patents, subscriptions, books, etc. This 


facilitate answering your ques 
tions, as in many cases they have to be re- 
ferred to experts The full name and address 
should be given on every sheet 
will be paid to unsigned queries Full hints 


to correspondents are printed from time to time | 


and will be mailed on reques 


asks: 1. In the 


SCIENTIFIC 


(12958) R. P. F. 


September 27th, 1913, issue of the 


AMERICAN appeared an interesting article on “‘An | 


Electrolytic Rectifier for the Garage | would 
like to ask a little information on this subject, 


and will appreciate your assistance As I under- 


stand, a rectifier of this type is made possible by 


the fact that aluminium has the peculiar property 
of receiving an electric current, but preventing 
plate’s surface, when im- 
mersed in certain liquids. This being the case 
when the H. T 
as shown 


its passage from the 


winding is at any 
the L. T. 
This means that the 


then as I see it 

one instant, say polarity 
will of course be as shown 
current inside the L. T. winding is flowing in the 
direction as shown by the arrow 
cannot leave the aluminium plate on the right, it 
must pass down the center wire and into the side 
of the battery, and from the—side up through 
the left plate and so to the—side of the L. T. 
winding. On the reverse side of the cycle, the 
conditions would be the same, except that the 
current then would pass through the right plate. 


Is this reasoning correct? And, if not, will you 


kindly advise me where I am wrong, and give me | 


the right idea? A. The electrolytic rectifier de- 
pends upon the fact that aluminium is very easily 
oxidized, and thus, when the current passes from 


the iron to the aluminium, that is, when the iron | 


is plus to the aluminium, the negative oxygen 
readily goes to the aluminium to oxidize it. But 
when the aluminium is plus to the iron, the current 
is largely suppressed. The result is that a suc- 
cession of impulses all in one direction flows out 
from the electrolytic cell, constituting a uni- 
directional current, that is, direct but not wholly 
continuous. You will find the theory well stated 
in our Suprtement 1644, price, 10 cents. 2. L| 
would also like to ask you what you think of the 
following scheme: The transformer is an auto 
transformer so connected that I can get about 
15 volts or whatever is needed to force the 2 to 3 
amperes D. C. through the battery. I would use 
a single-cell aluminium and iron plate of about 
the same dimensions as given in the Screnriric 
AMERICAN article The action would be very 
similar to the mercury arc rectifier, the whole 
action being based on the fact that the current 
cannot leave the aluminium plate, but will pass 
to it. Of course, some little experimenting might 
be necessary to secure the right voltage con- 
nections and sizes of iron and aluminium plates 
was secured, but 
I do not see why this would not work. If you see 
where | have reasoned wrong, will you kindly 
advise me? A. It is not a practical arrangement 
to use a single cell as you propose, because only 
one half of each cycle is utilized, and in addition 
there is a slight leakage on the other half cycle, 
which opposes the direct current. With two cells, 
an efficiency of 60 to 65 per cent can be obtained. 
The article in our issue of September 27th, 1913, 
does not discuss the theory at all, but simply 
gives practical data, which should be closely fol- 
lowed 3. Further, you have the transformer 
wound with a ratio of turns 800 to 240, which 
with 110 volts H. T. would give 33 volts L. T. 
As | understand, since but half the L. T. winding 
is used at a time, the secondary voltage really is 
about 15. Is this correct? What I am driving 
at is this: I have one or two small transformers 
which I have made, and was figuring on using 
one of them, with a secondary voltage of about 
30, and using the middle tap. 
voltage will be as you have calculated, about 
16.5, since one half the secondary winding is in 
Should you wish different voltage, 
you can use a different ratio of winding, and 
employ the method shown in Suprptement No. 
1644 


(12959) S. G. 


use at once 


asks: There is an alloy 


of potassium and sodium which is liquid at the 
| ordinary 


temperature like mercury (NaKa). I 


| should like you to inform me whether this alloy 


} me A. 


} 





| 


has any practical uses (excepting its use in high 
heat thermometers, where mercury boils at 360 
deg. Cent.), and especially whether it can be kept 
exposed to the air for any length of time? A. We 
are not able to give any information regarding 
this particular alloy and its uses. Perhaps some 
of our readers can supply the information desired. 
It certainly cannot be exposed to the air for any 
time. It would oxidize immediately. 

(12960) S. P. asks: Will you please 
answer this question for me? If a tree falls out 
in the woods, and there is no ear in hearing dis- 
is there any noise? Please explain this for 
There are two definitions of the word 
“noise.” One is that which we hear, and the 
other is the cause of hearing; the sound of the 
falling tree, in the case which you propose, a tree 
falling in a forest. The same effect is produced 
in the air, by the tree falling, whether there is 
anyone to hear the noise or not; but if there is 
no ear to hear, there will be no sensation of hear- 
ing, and in this sense of the word there will be no 
noise. If you use the word as meaning a sensa- 
tion, then there is no noise where there is no ear. 
If you mean the physical motion which causes 
such a sensation, then there is a noise, whether 
there is an ear to hear it orfnot. 2. What is noise? 
A. A noise is a disagreeable sound, because the 
different componenta are not harmonious. 


tance, 


No attention | 


As this current | 


The secondary | 
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TIERWANDERUNGEN IN DER Unwe tt. Von 
Wilhelm Boelsche. Stuttgart: Franck- 
h’seche Verlagshandlung, 1913. 

| In this excellent little book Wilhelm Boelsche, 

} one of the most popular writers on scientific sub- 

jects in Germany, discourses interestingly on those 
migrations in the animal kingdom which have 
played their part in the evolution of species. The 
| book may be recommended for its simplicity to 
those German-reading Americans who take an 
interest in biology. 

TrELEPHON- UND SIGNAL-ANLAGEN. Ein 
Praktischer Leitfaden fiir die Errich- 
tung Electrischer Fernmelde- (Schwach- 
strom-) Anlagen. Herausgegeben von 
Carl Beckmann. Berlin: Julius Springer, 
1914. Mit 426 Abbildungen und Schalt- 
ungen und einer Zusammenstellung der 
gesetzlichen Bestimmungen fiir Fern- 
meldeanlagen. 

A text book of the theory, 
operation of telephones, with full descriptions of 
accessories and lay-outs. It is profusely illus- 
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tfst LATHES 


Suitable tor fine accurate w 

in the repair . garage, 
room and machine shop. 
Send for Catalogue B 
SENECA FALLS MFG. CO., 
695 Water Street 
Seneca Falls, N. Y. U.S.A, 

















are “SEBASTI AN” Lathes, made of of 
& strictly high-grade materials by ex- 
(ey tay pert workmen. Let us send ou our 
4 latest illustrated calalog. 
The Sebastian Lathe Co., 120 Culvert Stree 
Cincinnati, Ohio 





The “‘BARNES” Positive Feed 


Upright Drills 


10 to 50-inch Swing 





construction and | 


trated and is a valuable book, either for study or | 


for reference. 


Mecuanics For Burtpers. P 
Edward L. Bates and Frederick Charles- 


1999 Ruby Street 
Part I. By} 


worth. New York: Longmans, Green & | 
Co., 1913. 12mo.; 201 pp.; with dia- 
grams. Price, $1 net. 


| Part I of the work in hand is designed to meet 
| the requirements of students attending classes but 

one evening each week; used in this way, it con- 

stitutes a first-year course, which Part II continues 

as a second-year course. But the work may all be 
| completed in a single year if the student can devote 
| more time to the subject. The appeal of the work 
lies in its adaptation to its viewpoint—it keeps 
the builder and building requirements constantly 
lin mind, and aims to make the examples and 
| exercises typical and practical 


Mopern SeismoLoay. By G. W. Walker, 
A.R.C.Se., M.A., F.R.S. New York: 
Longmans, Green & Co., 1913. 8vo.; 
94 pp.; with plates and diagrams. Price, 
$1.40 net. 

This authoritative monograph on present-day 
| seismology is limited to its consideration as a 
| branc h of physics. Incidentally, it is an appre- 
|ciation of Milne and his work; for this we are 
| grateful, since Milne’s position as the father of 
| modern seismology has received scant recognition 
The first four chapters deal with seismometry- 
dynamical theory; sensitiveness, damping and 
registration; the various types of seismograph; 
| their standardization and installation. The latter 
part of the work comes under seismogeophysics, 
and treats of the theory of a solid isotropic earth, 
the interpretation of seismograms, and the deter- 
mination of epicenter and focus. An interesting 
chapter is that on “Seismic Effects other than 
Those Due to Earthquakes."" The work con- 
|}cludes with a statistical consideration of the 


subject. 


|Tue Economics or TELEGRAPHS AND 
TELEPHONES. By John Lee, M.A., 
Traffic Manager Post Office Telegraphs. 
London and New York: Sir Isaac Pitman 
& Sons, Ltd. S8vo.; 86 pp. Price, 2s. 6d., 
net. 
This very interesting review of telephone and 

telegraph activity in its relation to social and 

commercial conditions is written from an English 





standpoint, but 


Our tariff systems are commended, and we are 
given full praise for the degree to which we have 
availed ourselves of these modes of communica- 





tion. The industrial and social influences and | 


trends of telegraph and telephone operations are 


the future. The author's conclusions indicate the 
advisability of government ownership. He states 


search has led him, and not the result of any 
original bias 


Heaton’s Annuat. The Commercial 
Handbook of Canada and Board of 
Trade Register. 1914. Toronto: 
Heaton’s Agency. 12mo.; 590 pp. 

The present issue of the Annual completes the 
first decade of its publication. The traveler, the 
business man, anyone at all interested in the 
commonwealth across the border, will find here 
a wealth of useful information relating to the in- 
dustries and activities of the Dominion. Its 
governmental departments, its titled people, its 
postal and cable regulations, and its customs 
tariffs and rules are embodied in brief but ade- 
quate statements. Its financial information is 
full and authoritative. There is a jist of Canadian 
attorneys, others of railways and steamship lines 
and a table gives the cost of travel. The shipper's 
guide is a feature of wide appeal, and its ‘“‘local 
opportunities’’ presents invaluable information to 
those interested. There is also a list of Canadian 
publications, and a section of tables dealing with 
currency, discounts, income on stocks, wages and 
freight. 


GRUNDLAGEN DER Puystk bes FLUGEs. 
Von Dr. Raimund Nimfihr. Mit 10 
Figuren im Text. Wien: Druckerei- 


und Verlags-Aktiengesellschaft vorm. R. 
v. Waldheim, Jos. Eberle und Co. 
Leipzig: Otto Kleim, 1913. 


Practice Letrers FOR BEGINNERS IN 
Snortuann. By D. J. George. New 
York: Isaac Pitman & Sons, 1914. 


Price, 35 cents. 

First Lessons 1n Isaac Pitman SuHort- 
HAND. New York: Isaac Pitman & Sons, 
1914. Price 10 cents. 
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Strong Patent 
Diamond Holder 


The up-to-the-minute Holder—with six 
. ‘ > r 
points and a “shock absorber.’” Worth 

knowing about. Send for circular. 


MONTGOMERY & CO., Tool Mongers 
105-107 Fulton Street New York City 





This “Red Devil’’ CircularGlass 
Cutter No. 263 cuts perfect circles 
from 2 to 22" in window or plain 
glass. it's the ONLY practical 
circular hand glass cutter made. 
It’s a Red Devil. 1f your dealer 
can’t furnish it, we will send one 
prepaid for $1.25 


Smith & Hemenway Co. 








150 Chambers Street — 


THE SPEEDY STITCHER 

Sews Leather Like a Machine 
PRICE 
$1.00 


AUTOMATIC for terms to Agents. 


©, 96 Hermon SL, Worcester. Mass, 


WEL ‘DRILLING 


MACHINES 


Over 70 sizes and styies, for drilling either deep or 
shallow wells in any kind of svil or rock. Mounted on 
wheels or on sills. With engine or horse powers. 
Strong. simple and durable. Any mechanic can operate 
them easily. Send for cataiog. 


__ WILLIAMS BROS.., Ithaca, N. Y. 
RUBBE Expert Manufacturers 
Fine Jobbing Work 


PARKER, STEARNS & CO., 


New York, N. Y. 










American practice and develop- | — 
ment occupies much space in the comparisons. | 


authoritatively sketched, and the study furnishes | 
lessons for the present as well as prophecies for | 


that this is the natural conclusion to which re- | 


| 286- 300 Sheffield Ave. 3 Brooklyn, — N. Y. 
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Magical Apparatus 


Grand Book Catalog. Over 700 engrav- 


ings 25c. Parlor Tricks Catalog Free. 
MARTINKA & CO., Manufacturers, 493 Sixth Avenue, New York 


IHE SCHWERDTLE STAMP CO. 
i > STEEL STAMPS | ETTERS & FIGURES 
BRIDGEPORT CONN. 


We manufacture Meta 

ORS Speciavties of all kinds, 

to order; largest equip- 

ment; lowest prices. Send perfect sample FREE 


for low estimate and best expert advice 
THE EAGLE MFG. CO., Dept. A, Cincinnati, O 


Corliss Engines, Brewers’ 
and Bottlers’ Machinery. 
The VILTER MFG. CO. 
899 Clinton Street, Milwaukee, Wis. 


'MASON’S NEW PAT. WHIP HOIST 


| for Outrigger hoists. Faster than Elevators, and hoist 
| 




















direct from teams. Saves handling at less expense, 
Manufactured by VOLNEY W. MASON & CO., Inc. 
Providence, R.L, U.S.A. 


‘DU RY EA BUGGIES have © high prem: 
solid tires, light weight, and simplicity, 
They also have air cooling and the pertect 
roller drive, eliminating gears, chains, 
clute and troubles, Prices $450 to 
~ $500. Get our leaflets, 

©. 8. DURYEA ©0., - Saginaw, Mich. 


LUBRICATESsiz2, 
YIHING *?57;" 


ANY! North Clinton ae 


HBESIVACO RUSSTLUSA 


WE TEACH Retail Advertising, Window 
Trimming, Show Card Writing, Salesmanship 
In order to acquaint you with our school and methods of instruc- 
tion, we will mail you free our new fifty cent book, entitled 


TEN DISPLAY MANAGERS TELL 

























With this free book we will also include our complete list of 
over one bundred fifty business books, especially suitable for 
the retail store's library. A postal request will bring both. 











Economas! Training School 231-243 W. 39th St., New York City 









































ay ~§=AN INTERESTING AND INSTRUCTIVE 
With the Men BOOK FOR BOYS 


who do Things) * 
eee! “With the Men 
who do Things” 


By A. RUSSELL BOND 


Author of “Scientific American Boy,” “Scientific American Boy at 


School,” and ‘‘ Handy Man's Workshop and Laboratory.” 





Soldering and Brazing | 


for nearly all metals, including such difficult ones as cast 
iron and aluminium, have been the subjects of hundreds of 
paragraphs in the Scientific American Supplement. We | 
quote a féw of the more important articles, as follows: 


« 
\ 











6x814—275 pages—101 illustrations, including 59 page plates—one in color 


BOOK of engineering for boys, telling in a boy’s own way what every boy 


Scientific American Supplement No. 1673— R 80 cents—the price i : 
Full Instructions for Mending or Welding Cast of the eight numbers, post- wants to know. It recounts the expenence of two young lads who spend a 
Iron, gives both brazing solders and ffuxes paid, the purchaser of these summer vacation seeing the engineering wonders of New York. The boy with 
necessary Supplements has a complete red blood in his veins will be thrilled by the numerous adventures, all based on 
treatise on the subject of Sol- ead f mind. | . 
Scientific American Supplement No. 1713 dering and Brazing, containing fact, showing courage, presence of mind, loyalty to comrades and devotion to duty; at 
Brazing Cast Iron and Other Metals, gives formulas of the greatest value. the same time he will learn how the big things of engineering are being done. A 


dozen engineers, experts in their several lines, have read and revised the manuscript, 


HERE IS THE TABLE OF CONTENTS: 


detailed instructions for the whole operation, and 
formulas. 


Scientific American Supplement No. 1644— 


4 ’ ‘4 2, - 
Solde ring and Soldering Processes, gives broad : Chapter I Chapter X Chapter XVITI 
general information, and contains in particular a Uncie Ep's Wace A Man Gors Skyrocketina Tue Launch oF a 
" P | T 
method for pulverizing solders and alloys of great / Chapter II HROUGE THE Rives Bep BarTuesair 
use First EveninG 1Nn THI Chapter XI Cuarter XIX 
Bie Ciry STorppine A Leak WirTH Tue “Hoopoo Drayvock” 
Scientific American Supplement No. 1667— Chapter III 4 Houax Boor Chapter XX 
Some Soldering Appliances, describes the blow- | Tae Rosser Neck” Avro Chapter XII Twenty Mites Unper 
i 
pipe and the furnace in their various forms. i Chapter IV saiaieicni pooling =! “ Across THE Sza 
« onbit: : Five Honprep Freer Apove _ Chapter XXI 
Scientific American Supplement No. 1481-— Broapway _ Chapter XIII Makino Soap From 
Soldering of Metals and Preparation of Solders Chapter V Ca ss = gs —_ GARBAGE 
‘ ) a 
gives many formulas for soft and hard solders and Ait Asour SKYSCRAPERS a Chapter XXII 
7 . , Chapter XIV Cavour in THE Jswa oF 
>s Chapter VI 
fluxes. ACH sumber of the Scicatifc } k - . Qvencuine a Ciry's a Bucket Drepar 
Amulten ote Seaplanens A Honprep Freer Betow Turner 
Scientific American Supplement Nos. 1610, am Wem: Awe as BRoapway gat 2 Chapter XXIII 
1622, 1628 contain a series of three articles on omnia se the articles here men- Chapter VII ae ee — ran = 
aT tioned will be mailed for 80 cents. Tue “Benps” Cacina Dynamite NCB 
Solders, covering the entire range of solders for Send for a copy of the 1910 Supple- : ae Cuarter XXIV 
all metals No. 1628 contains formulas and ment Catalogue, free to any address. Chapter VIII Cuarran XVI An Unpvercrounp Swim 
me Order from your newsdealer or the REPORTERS FOR THE SPHERE A Lire Saving Faui 
instructions for soldering aluminium. publishers. Chapter XXV 
Chapter IX Craptrer XVII Ianitine O11 BY Com- 
Sanv Hogs Boats Tuatr Devour Mup PRESSION 


Price $1.50 net, Postpaid, $1.65 
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The mysterious behavior of the gyroscope is a source of REFE OOK 
wonder to everyone. From a curious toy, the gyroscope is RENCE B 
being developed into a device of great practical value. 
Its theory and its method of action are set forth up to the EDITION OF 1914 
latest moment in the Scientific American Supplement. 
The following numbers are of great interest and usefulness: It contains 608 pages and 1000 illustrations, is substantially 
bound in cloth and the cover carries a special 
design printed in three colors 
; Albert A. Hopkins A. Russell Bond 
Scientific American Supplement No. 1501 —Treats of the Me- EACH number of the Compiler and Editor for Part I. Sra- Compiler and Editor for Part IT, Scien 
chanics of the Gyroscope. A clear explanation without mathematics. 10 gy 2 fISTICAL INFORMATION Editor of TIFIC INFORMATION, Editor of 
Scientific American Supplement No. 1534 — “Little - known cents. set of pa- Cyclopedia of Formulas. Handbook Handyman’s Werkshop and Labora 
Properties of the Gyroscope daa ribes a peculiar action not generally pers containing all the of Travel, Ete Member of the tory. 
observed, and discusses the effect of this property upon the motions of a See American Statistical Association. 
the planets. v? ‘J sseG vor 
- 1.50 : . ‘ 
Scientific American Supplement No. 1864 — The Gyro Com- . HE Scientific American Reference Book for 1914 has been completely revised and much new 
Pit yp connect ncn oa No. 1621 — The Gyrostat for matter has been added. Over 60% of the pages have been corrected or new pages substituted 
Ships des ribes the : onstruction and application of the principle to pre- therefor. In this work of revision the editors have again had the co-operation of the highest 
nt roll ot vessels - . . 
a " prin . . Government officials. The Scientific American Reference Book for 1913 was enthusiastically wel- 
Scientific American Supplement No. 1943—Gyroscopic Stabili- i by th iti ' : her Ref Book in the Enalish | , 
zer for Ships, by Elmer A. Sperry. comed by the press and it 1s safe to say that no other Nelerence Book in the E.nglish language has 
Sclentttie Aenestane Seaseotares Se. — 9 ee Ae proved of such genuine merit and which has stood the test of time so well. Every one who pur- 
ratus for Preventing Ships from Rolling, ta up Schhie ] . 
described first in No. 1621, and discusses its action and results fully. chased a Reference Book for 1913 will want the 1914 edition. The New York Sun says: 
Scientific American Supplement No. 1645 The Theory of the “Those who know the Reference Book will want the new edition at once, Those who do no 
Gyroscope is an excellent article, treating the subject mathematically, ‘ 4 } ; dl b it.” The | seul 7 il 
rather than popularly. will save time and money by getting it and learning how to use it. ¢ large circular is we 
Scientific American Supplement No. 1649 —The Gyroscope, is worth sending for, for the map of the time zones of the United States alone. 
an article giving a full discussion of the poets without mathematics, 
and in language within the comprehension of all interested. 2 
Scientific American Supplement No. 1716—A Recent Develop- 7” ss Part I. - Part II. ‘ aa py y= 
ment in Gyroscopic Design, illustrates a new form of gyroscope and STATISTICAL INFORMA SCIENTIFIC INFORMA ifort wala 
mounting adapted to engineering uses TION. TION. _— ( hapter Ix. S 
Scientific American Supplement No. 1643—The Gyroscope for Chapter I. Chanter f 7 ELEGRAP HS AND CABLES. 
Balancing Aeroplanes, takes up this interesting field, which the gyro- POPULATION AND SOCIAI ‘ap er . Chapter X. 
scope alone seems capable of occupying. STATISTIC 8. CHEMISTRY, WIRELESS TELEGRAPHY 
Scientific American Supplement No. 1741——Gyroscopic Balan- cn oe Chapter II. Chapter XI. 
cing of Aeroplanes, tells a ues suggested methods of maintaining hapter . ASTRONOMY AND TIME. TELEPHONE STATISTICS OF 
equilibrium FARMS, FOODS AND FORESTS, THE WORLD. 
Scientific American Supplement No. 1773 — The Wonderful Chepter ITT. Rie ool a Chapter XII. 
Gyroscope, gives diagrams of the Gyroscope and its action, and appli- IINES AND QUARRIES. ETEOROLOGY, POST OFFICE AFFAIBS. 
cations to maintaining stability of ships and monorail trains. Okeater 10 Chapter IV. Chapter XIII. 
Scientific American Supplement No. 1872 The Mechanical MANE p TURES MACHINE ELE MENTS AND PATENTS, TRADEMARKS AND 
Principles of Brennan's Mono-rail Car. A lucid exposition. tT sali MECHANICAL MOVB- COPYRIGHTS. 
: I 0 . » ‘ 
Scientific American Supplement No. 1814—The Regnard Aero S of the 1910 Sup- Chapter V. MENTS. Chapter XIV. 
plane, describes the latest design of aeroplane stabilizer, from which plement Catalogue, tree COMMERCE, Chapter ¥. ARMIES OF THE WORLD. 
great things are expected. to any address. Order Chapter VI. GEOMETRICAL CONSTRUC- Chapter XV. 
Scientific American Supplement No. 1861—The gyrostatic force from your newsdealer, MERCHANT MARINE. TIONS. NAVIES OF THE WORLD. 
of rotary engines its nature and significance for aviation. or the publishers. Chapter VII. Chapter VI Chapter XVI. 
RALLROADS, WEIGHTS AND MEASURES. AVIATION, 
° © 
Net Price $ 1 .5bO Postpaid 
MUNN & CO., Inc., 361 Broadway, New York, N.Y. Send for large prospectus and specimen pages 
MUNN & CO., Inc., PUBLISHERS 361 BROADWAY, NEW YORK CITY 






































Nothing ever touches this soap but your face. 
You hold the shaving stick by the metal 
holder, which allows you to use the last avail- 
able bit of soap as conveniently as the first. 





Williams’ Holder-Top Shaving Stick 
is the last word in convenience and economy. 

Add to these qualities the absolute purity of the 
soap and its rich, creamy, lasting, abundant lather and 
you have a shaving luxury that is unsurpassed. 


THREE OTHER FORMS OF THE SAME 
GOOD QUALITY : 


Hinged-Cover 


Williams’ Shaving Stick nica so 


Hinged-Cover 


Williams’ Shaving Powder nickiea Box 
Williams’ Shaving Cream (in tubes) 


A sample of any one of these four shaving preparations will be sent 
postpaid for 4c. in stamps. 


THE J. B. WILLIAMS COMPANY 
Dept. A, Glastonbury, Conn. 














WILLIAMS’ JERSEY CREAM SOAP 


and our extensive line of Toilet Soaps have the same softening, creamy, emollient qualities that 
have made Williams’ Shaving Soaps so famous. Ask your dealer for them. 





























